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SUPERCAR ON SKIS 

A Biofuel-Powered Hot Rod Built for Antarctica 
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Is This 136mph Wing the 
Future of Personal Flight? 
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FROZEN 
ALIVE! 

Bringing 
Cardiac-Arrest 
Patients Back 
from the Dead 
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WORI-D' 



WWW.QOSMIO.COM 



Dual NVIDIA* GeForce" 9800M GTS graphics, an Intel* Core'"2 Extreme processor, high-performance 
solid-state hard drives, and unrelenting domination. The Qosmio* X305 from Toshiba, the Laptop Expert. 

Qosmio is .1 registered tri»demart< ofToshibo Corporation. Other trademarks are the property of their respective owners. Product specifications, configurations, 
r^rirof <v*Tpm/rnmfiAo.snr/options avdil.lbittty aif all suhj<»ct to chango without notice, ■'^2009 Toshiba America Information Systems Int. All rights reserved. 
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• PopSci innovator 
36WINGMAN 

Yves Rossy is the first man to strap 
wings on his back and jet across the 
English Channel. Next up: bringing his 
l3Amph, carbon-fiber flying machine 
to the masses. By Eric Hagerman 

• THE POPSCI ranking 

44 THE WORST JOBS IN SCIENCE 

In our fifth-annual look at unfortunate 
careers, the gross factor is bigger than 
ever— but so is the scientific payoff. 
Find out what researchers learn when 
they lock themselves in tubes or let 
leeches eat them alive. By Jason Daley 

• CONCEPTS £■ PROTOTYPES 
52 ICE SCOUT 

A vehicle on skis, built by famed sports- 
car maker Lotus, leads scientists across 
treacherous ice. By Michael Dumiak 

• THE FUTURE OF RESUSCITATION 

54 COLD RELIEF 

Cardiac arrest usually kills, but now 
doctors can save more people from 
death or brain damage. They just have 
to pump patients' veins full of ice. 
By MeUnda Wenner 

• THE FUTURE OF ENERGY 

60 FLYING THE CQAL- 
FIRED SKIES 

The Air Force wants to get oft oil by 
getting on coal. Too bad that plan is 
currently illegal. By Catherine Price 
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REGULARS 

• MEGAPIXELS 

10 Twistable circuits: bacteria that feast in waves. 

• WHAT'S NEW 

15 RFrRFATION 

A motorized telescope that finds stars all by itself. 

16 THE GOODS 

A rolling webcam; a projector that fits in your palm. 
20 HOME ENTERTAINMENT 
Brighten your video with an ultra-sensitive camcorder 
22 AUTO TECH 

This Mercedes wakes you if you fall asleep at the wheel. 

• HEADLINES 

27MFDICINF 

Viruses get tricl<ed into evolving themselves to death. 
7R CI IMATF SriFNCF 
Hiking to the North Pole to measure melting ice. 
30WHArSTHE BIG IDEA? 

David de Rothschild on sailing to the ocean's trash heap. 

^1 CONSFRVATION TFCH 

Cellphone-toting elephants warn of their approach. 

• HOW 2.0 

65 YOU BUILT WHAPI 

An 800-pound snowblower powered by a V8 engine. 

68 GRAY MAHFR 

Making tungsten carbide for high-end tools. 

69 BUILD IT 

A winter light for your houseplants. 
TOASKAGFFK 

Beyond Google: getting better search results. 

• FYI 

72 The space shuttle's ancient computer, and more. 

• OTHER STUFF 

06 FROM THF FDITOR 
08 THE INBOX 



JACKPOT We pick vanning j 
gadgets from the year's big-^ 
gest tech convention. " 



WHAT HAPPENS IN VEGAS... 

. . . gets beamed straight to you. PopSci will be reporting live from 
January's Consumer Electronics Show, bringing you up-to-the- 
minute coverage of the gadgets, tech trends and announcements 
that you'll be talking about for the rest of the year. See photos of 
the biggest TVs, videos of the wildest robots, and blog posts about 
tech-celebrity sightings, at popsci.com/ces2009. 



BLOGSAND MORE 



MOTOR CITY 
ROLLS ON 

What cars will be 
introduced post-bailout? 
We ll report on the hits 
and misses of the annual 
Detroit Auto Show. Check 
out photos and news at 
popsci.com/detroit. 
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OF MARS AND MEN 

If Robert Zubrin has his way, we'll have colonies on 
Mars in the near-ish future. Read about his ambitious 
space-exploration ideas ai popsci.com/marscolony . 



GEEKED-OUT SWEETHEARTS 

Nothing says "love" like a gadget. Before you hit the stores this 
Valentine's Day, make sure you're getting your special someone what 
he or she really wants. Check out our gift guide, full of swoon-worthy 
"'•n les Viri ni've 5 r-ri' rrn e nnnsri rnm/Kftfenfines 




Is running your business getting in the way of running your business? 

Then get Intuif^ QuickBooks^ accounting software and spend less time on your paperwork 
and more tinne on your business. With everything organized in one place, you can instantly: 

CREATE INVOICES TRACK SALES MANAGE EXPENSES 



Get started now at QuickBooks.com 
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FROM THE EDITOR 



Up and 
Away ^ 




ROSSY'S PASSION 
CARRIES HIM 
BEYOND THE 
BOUNDS OF WHAT 
OTHER PILOTS 
CONSIDER SANE. 



GLAMOROUS AS I'M CERTAIN the job of PopSci editor-in-chief must seem, 
most of my days are spent navigating the classic treadmill of subway to work, 
nine hours or so staring into a computer screen, then home for a few precious 
hours with my family and off to bed. So I confess to experiencing a discomfit- 
ing flash of self-recognition when 
I read the following quote in Eric 
Hagerman's soaring profile of 
Yves Rossy [page 36]: "In French 
we say metro, boulot, dodo: sub- 
way, work, sleep. If all people are 
like this, we are like sheep and 
nothing comes better. And we 
need some p)eople like Yves. " 

Yves Rossy, the 49-year-old 
Swiss "jet man" on this month's 
cover, who recently flew across 
the English Channel strapped into a jet-powered wing of his own design, is not, 
shall we say, like a sheep. "He is the POpSci poster child," says Hagerman, a for- 
mer senior editor here who appreciates the core qualities of the Popular Science 
spirit. "He's a practical dreamer. He's capable in his own right as a pilot, but he 
has this passion for technology that carries him well beyond the bounds of what 
most people in his profession consider doing — or even consider sane." 

Rossy 's dream involves not just painstakingly perfecting the technology that 
lets him join the birds in escaping the tethers of terra firma, but — and this is 
where it gets truly quixotic — making his jet wing so safe and intuitive to of)erate 
that you and I can do the same. Hagermcin, to his own surprise, caught the 
personal-flight bug while reporting the story. "I'm not particularly fond of heights," 
he says. "And on several occasions I've said to people, 'YouH never catch me jump- 
ing out of an airplane.' " But in an effort to understand the feeling that drives 
Rossy 's quest, that's just what he did And as soon as he touched down safely on 
earth, he wanted to go back up. "I would not have predicted that," he says. 

When I was younger, a recurring 
dream gifted me with the jxiwer to simply 
spread my arms, float off the ground, and 
fly. I loved that dream, but I haven't had it 
in a long time. Maybe it's the effect of all 
that metro, boulot, dodo. And that is why, 
yes, we need some people like Yves Rossy. 

MARKJANNOT 

mark.jannot@bonniercorp.com 
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OH MY OLED! 

Our Innovation of the Year — announced in December's 
"Best of What's New" issue — rarely fails to spark 
heated debate among tech fans. This year's winner, the 
Sony XEL-1 OLED television, was no exception. Online 
readers were especially divided. "Once a TV gets 
thinner than an inch, what's the real practical 
advantage?" asked Ford2go, who summed up the 
television as "a classic case of 'mine's thinner than 
yours.' " Other commentors were quick to point out that 
the set has more merits than just its svelte good looks. 
"The better contrast ratios make it superior to 

THIS SEEMS LIKE A 
CLASSIC CASE OF 'MINE'S 
THINNER THAN YOURS.' 



LEDs," Joenz wrote. One reader who had the chance 
to see the TV in person testified to its stunning picture quality. "The colors are brilliant and 
vivid, and the blacks are pitch-black," he commented. "I'm really waiting until Sony improves 
the lifetime, lowers the price, and increases the size." And CaradocO! was feeling particularly visionary: 
"Expect to soon see OLEDs on the sides of buses and ultimately on billboards." 
Add your two cents atpopsd.com/bown/2008. 




Corrections 

Nissan's Web site ["The Best of What's 
New: Auto Tech," Dec. 2008J should have 
been listed as nissanusa.com. 

The SensAble Dental Lab is not the first 
with a 3-D printer [ "The Best of What's New: 



Personal Health"] but the first haptic 
feedback system for designing dentures. 

The Bahrain World Trade Center wind 
turbines are not 1,200-megawatt units 
["The Best of What's New: Engineering"]. 
They are rated for only 225 kilowatts 



NOTES FROM THE FIELD 



While trailing daredevil inventor 
Yves Rossy for ■Wingman" [page 36], 
contributing editor Eric Hagerman 
jumped out of an airplane with the Para 
Club Valais, a parachuting league in 
Switzerland. "I won't say that parachuting 
changed my life," he says, "but it certainly 
seems to have had a profound impact 
on these people who have devoted 
themselves to it. There's a French word, 
sage, that roughly translates to being calm 
and cool. The members of the Para Club 
Valais are the very definition of sage." 





each but together will produce about 1,200 
megawatt-hours of electricity a year. 

Glen Wurden is the Fusion Energy 
Sciences program manager at Los Alamos 
National Laboratory ("This Machine 
Might Save the World," Jan. 2009]. 
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''...An Engineering Miracle 



"One unit emerged 
as oup favorite: 
Escort's Solo 82!" 

-AutoWeek 

"5 Stars... 
our highest rating!" 

-Epinions.com 

"...the most 
sophisticated, high- 
performance cordless 
radar detector 
on the planet" 
-RadarTest.com 

"It works as well 
as the Passport 8500 
but uses batteries!" 

-RadarRoy.com 




CORDLESS 



SOLO S2 



No Cord. 
No Compromise. 



The battery-powered SOLO S2 is the most powerful combination of 
cordless convenience and long range radar/laser detection ever. With 
its breakthrough technology and elegant design, SOLO S2 provides the 
freedom of a cordless detector with the performance you expect from 
ESCORT. It's so advanced, RadarTest.com called it "an engineering miracle!" 

SOLO S2 is easily moved from one vehicle to another and it's perfect for 
travel. It provides long range protection on every radar and 
laser signal, while virtually eliminating false alarms. 

Take our "no risk" 30-day test drive. SOLO S2. No cord. No compromise. 
Order yours today at EscortRadar.com or call toll-free: 800.922.5396 



www.EscortRdddr.com 


ESCORT 

THE RADAR AND LASER EXPERTS 


Call 800.922.5396 


SOLO S2 $339.*^ 4S«N(0Hr«.«d<iiu) 
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THE MUST-SEE PHOTOS OF THE MONTH 




LETS 
DO THE 
TWIST 

SCIENTISTS BUILD 
STRETCHY CIRCUITS 

Silicon wafers, the backbone of the electronics 
industry, are brittle and fragile. So researchers 
have sought to create a more supple polymer 
surface that can be stretched, twisted, and 
bent in any direction and to populate it with 
newly engineered circuits. The solution: "pop- 
up" wire connections between the circuit 
components, along with flexible S-curves in 
the wires that can unwind and slip back into 
shape. "We are now the first to produce a way 
to stretch electronic components up to 1 40 
percent," says Yonggang Huang, an engineer- 
ing professor at Northwestern University and 
the co-leader of the project with John Rogers, 
an engineering professor at the University 
of Illinois. Mountable on most surfaces, flex- 
ible technology may eventually be found in 
displays that you can wrap around your ami, 
as well as solar panels on car bodies, building 
windows, and even an implantable camera 
shaped like a human eye. BY GREG SOLTIS 
PHOTOGRAPHS BY JOHN A. ROGERS 







THIS TELESCOPE FINDS 
THE STARS FOR YOU 



Take a guided tour of the cosmos, led 
by a robotic telescope. Meade's ETX-LS 
is the first scope to automatically point 
itself at interesting celestial bodies, no 
human help required. As an extra benefit 
for beginners, it plays an informational 
audio clip through its speaker (or a video 
clip if you plug it into a monitor) once it 
locks on a worthy star. 

Other computerized telescopes can 
navigate the heavens, but only after you 
aim them at reference stars so they can 
orient themselves in space. The ETX-LS 
automates even this step, picking out 
glowing dots with a camera instead of 
your fallible eyes. First a motor turns the 
scope to the approximate patch of sky 
where a reference star should appear, 
as calculated by a built-in compass and 
GPS receiver. Then the ETX-LS snaps a 
picture with its 0.3-megapixel camera 
sensor. It searches the shot for a fleck 
of the correct brightness to home in on 
the reference star Bonus: That same 
camera can also take snapshots of your 
extraterrestrial sightseeing. -ker THAN 



,i 22 

hK-^ A car that wakes you 
up when you doze off 



MEADE ETX-LS . 

\ MAGNIFICATION: 

: Up to 500x : 
BATTERY LIFE: 3 to 5 hrs. : 
SIZE: 24x18x18 in. = 
: WEIGHT: 30 lbs. \ 
; GET IT: $1,300; meade.com : 
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WHAT'S NEW 



THICK SLICE 

This shredder won't jam 
even if stuffed with crumpled 
sheets. The blades are angled 
to pull pages toward the 
center, where the cutter's 
higher torque can churn 
through bunches up to 12 
sheets thick. Staples M5 
MailMate $90; staples.com 




12 MUST-HAVE PRODUCTS 




LOW-PRICED HI-FI 

Slip these silicone covers over 
cheap earbuds to make them 
both fit and sound like pricier 
versions. Their cone shape 
directs waves into your ear canal; 
flexible ridges seal out noise. 
Burton Technologies Acoustibuds 
$13; acoustibuds.com 




TALKING BACKUP 
Know when your emergency 
power will run out. Plug 
gadgets into the outlets on 
this ^50-watt battery, and 
It calculates their draw, 
determines how long it can 
run them, and announces 
the result through a speaker 
Duracell Powerpack 450 
$M0; duracell 
power.com 



HAMFRA ROLLING 
Use any Web browser to 
steer the Spyball Wi-Fi 
robot and its built-in video 
camera from afar. It cuts 
sharp turns by spinning 
its two powered wheels at 
different speeds. A smaller 
wheel flips out of the 
back to provide stability. 
WowWee Spyball 
Price not set; wowwee.com 



CALLING 
INFORMATION 

The N97 cellphone lets 
you customize a home 
screen of widgets (software 
that displays constantly 
updated snippets of info) 
like weather forecasts and 
Facebook feeds. Nokia N97 
Price not set; nokiausa.com 





THE GREAT EQUALIZER 

This TV automatically turns down the volume 
during blaring commercials and other 
deafening clips. Its audio processor is the 
first with SRS TruVolume, which lowers the 
decibel level when it senses ear-piercing 
frequencies, such as high notes. Vizio 
VF550XVT 55-inch FHDTV $2,000; vizio.com 
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A SEAT FDR 
SLDUCHERS 
This chair supports both pristine 
posture and fidgety contortions. 
The back, made of flexible glass- 
reinforced nylon bars, confornns 
to your shape even if you sit side- 
saddle. The rubbery top bends if 
you hang your arm over it. Steel- 
case Gobi $585; steelcase.com 



A HANDHELD THEATER 

The Pico may not be the first mini-projector, but it's hands-down the slimmest. The 
four-ounce box creates 60-inch images the same way many office models do— by 
bouncing light off a mirrored DLP chip— but uses a 0.17-inch chip and replaces bull- 
lamps with colored LEDs. Opton-> $400; optomausa.com 
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SEEING DOUBLE 
View all your computer 
windows at once. At the 
touch of a button, an extra 
LCD slides out from behind 
this laptop's main 17-inch 
display, adding 40 percent 
more screen space. 
Lenovo ThinkPad W700 
DS Mobile Workstation 
$3,660; lenovo.com 



MOBILE KODAK 
MOMENT 

The first phone with a Kodak 
camera includes features 
usually found only in stand- 
alone shooters, such as soft- 
ware that brightens colors. 
See our tests at popsci.com/ 
ZN5. Motorola Motozine ZN5 
$350; motorola.com 



DAY RIDER 

The Gemini visor, built for Akuma 
motorcycle helmets, darkens at a 
button-press for instant shade. A 
one-color LCD inside turns from 
clear to amber within a tenth of 
a second. Akuma Gemini Tinted 
Visor $180; akumahelmets.com 




MIXED MEDIA 

Wirelessly send video 
to your TV from a PC. 
Mac, Linux computer, 
networked storage 
disk or all of the above using 
the only streamer that works with all 
these systems, it finds clips on each device and 
displays their names in one easily searchable menu. 
Netgear Digital Entertainer Elite $400; netgear.com 
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FOUR 
FEATURES 



THE STRONG. SILENT TYPE 

LAPTOP PARTS MAKE A QUIET, ENERGY-EFFICIENT GAMING PC 



Hewlett-Packard's Firebird looks like any high-powered 
desktop computer. But it whispers at less than 30 decibels, while 
rivals are twice as loud. It gets its muscle from a high-power 



1. VIDEO ON DEMAND 

A graphics chip on the 
motherboard handles e-mail 
and Web pages. For 3-D 
gaming or Photoshop, turn on 
a pair of Nvidia GeForce 9800S 
cards. Built with chips that 
come from the factory with a 
thinner layer of metal-oxide 
conductor, the cards deliver 
about the same performance 
as standard models but use 
half the power 

2. COOL DRINK 

A water-alcohol blend runs 
through tubes that pass 
over the main processor and 
video cards. This absorbs 
heat better than blowing air 
around with noisy fans. 

3. CENTER OF POWER 

Laptop CPUs still can't 
compete with desktop 
processors, so HP uses a 
chip for full-size models. The 
Intel Core2 Q9400 contains 
four processors, each 
running at 2.7 gigahertz, 
effectively providing the 
power of two standard PCs. 

4. LESS JUICE 

Moving the power supply [not 
shown] outside the PC helps 
make the system two thirds 
smaller than its predecessor 
and allows the surrounding 
air— instead of fans— to cool 
it. Thanks to all the laptop 
parts, the supply draws 350 
watts, versus 750 to 1 ,200 in 
other desktop gaming PCs. 



desktop CPU with four processors, but laptop-style components, 
including three graphics cards and a pair of hard drives, keep the 
Firebird cool, quiet and efficient.-SEAN CAPTAIN 



GET IT: HP Firebird 
with Voodoo DNA 
From $2,000; hp.com 




IN I3ELATEG NEWS: WELL-OILED MACHINE 








You use oil for cooking, but how about for cooling computers? To prevent its 
Reactor gaming PC from overheating when running at full blast, Hardcore 
Computer submerges all the electronics in 4.5 gallons of a synthetic, 
biodegradable oil. Denser than air, the oil absorbs more than 1 0 times as 
much heat, which it vents through a radiator on the back of the PC. The fluid 
doesn't conduct electricity, so the system won't short out And the coolant 
won't leak: The Reactor's sealed tank is made of a high-strength plastic similar 
to the kind used in the visors of astronauts' helmets.-SEAN portnoy 
From $3,600; hardcorecomputer.com 
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Looking for a domain? 

More ways to get the domain 
name you REALLY want! 




FREE Private Domain 
Registration 

Your privacy is important to us. With free 
private domain registration, your name, address 
and phone number remain confidential. Stop 
spammers, telemarketers, data miners and any- 
one else who might misuse your personal data. 



'Offer valid for a limited time only. Discount applied to first year of a 2 year minimum contract 
term. Visit www.1and1.com (or full promotional offer details. Product and program specificalii 
availability and prices subject to change without notice. 1&1 and the 1&1 logo are tradei 
1&1 Internet AG. all other trademarks are the property of their respective owners. 
O 2008 1&1 Internet. Inc. All rights reserved. 




MEMBER OF 



Call 1-877-GO-1AND1 

Visit us now www-1and1-com 



WHAT'S NEW 



PHOTOGRAPHY 




EXTREME 
CLOSE-UP 



SEEING THE LIGHT 

THE FIRST CAMCORDER WITH GPS DELIVERS EXTRA-BRIGHT VIDEO 



Sony's XR520V high-def camcorder 
packs a lot of new tech, starting with a 
CMOS image sensor that captures crisp 
video even by candlelight. Circuitry in 
other sensors blocks some light from 
reaching the photo diodes in each pixel. 
Sony moved that wiring to the back of the 
chip to let more photons through, and 
it designed more-precise micro-lenses 
over each diode to ensure that light 
doesn't spill onto neighboring diodes. 

In addition, the XR520V is the first 
camcorder with a GPS receiver. It 
records coordinates in still-picture data 
files, making it possible for visitors to 
view photos by location on Web sites 
such as Flickr Because there's no 
standard way to do that with video, Sony 
tags each clip with its own data file, 
which the company's PC software uses 
to geographically organize your videos. 

The camcorder also has an improved 
Image stabilizer with a movable lens that 
compensates for 10 times the motion. 
Video we shot with a deliberately shaky 
hand looked as if the camera had been 
on a tripod.-STEVE morgenstern 



In a conventional camcorder sensor [below, left), light passes through micro-lenses [A] and color 
filters [B] and is partly blocked by a layer of circuitry (C) before it reaches the photo diodes [D] that 
register it. That circuitry is in the bottom of Sony's Exmor-R sensor [right), so light flows freely. 
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SONY HDR-XR52DV HD CAMCORDER 

Recording formats: 1 080i AVCHD video (with _ 
Dolby Digital 5.1 audio); 12-megapixel JPEG stills 
Storage: 240-gigabyte hard drive (up to 
92 hours of HD); Memory Stick PRO Duo slot 
Size: 2.8 X 3.0 X 5.3 in.; 17oz. 
Price: $1,500 
Get it: sonystyle.com 




jterial 



starting a website 
this year? 

Choose the best. 



As the world's largest web hosting provider, 1&1 offers website 
plans for every skill level and budget. As a 1&1 customer, you are 
not only assured that your website is up and secure, but you'll also 
get the tools that you need to maintain an innovative web presence. 




Save BIG 
in 2009! 



BEGINNER PACKAGE 



Easy and affordable, it's the perfect way to get 
started on the web. Includes a domain, website- 
_ ^ building tool, photo 
93 gallery, blog and 
more! 



*3. 



HOME PACKAGE 



Whether it's for a personal website or a small 
home business, this package includes all the 

basics - 2 domains, 
J J J site-building tools 
mi^^ . and more! 



per month 



BUSINESS PACKAGE 



Everything you need for a successful business 
website. 3 domains. E-mail Marketing Tool, search 
engine optimization tool, search advertising 
vouchers and more! 




DEVELOPER PACKAGE 



This premium web hosting package gives you 5 
domains, 300 GB web space, 3,000 GB monthly 
transfer volume, GeoTrust Dedicated 
SSL Certificate and more! 




'Offer valid for a limited time only. Discount applied to tlie first 3 months of a 12 month minimum contract term, 
S9.99 setup fee applies. Visit www.1andt.com for full promotional offer details. Product and program specificarioittt'^l 
availability and prices subject to change without notice. 1&1 and the I &I logo are trademarks of IS1 Internet AG, 
other trademarks are the property of their respective owners. © 2008 I&1 Internet, Inc. All tights reserved 3 



MErvlBEn Of 



caii1-877-GO-1AND1 

Visit us now www.1and1.com 






PULL OFF OELNOD OFF 

NEW BENZES CAN TELL WHEN YOU'RE GETTING SlEEPY - — 



It's late and you just want to get those last 1 00 miles of 
interstate behind you. drowsiness be damned. Bad idea. 
Recognizing that too many fatigued road-trippers end up 
In accidents, Mercedes-Benz developed software, dubbed 
Attention Assist, that monitors behavior and urges sleepy 
drivers to get some rest. The system will debut on two of 
the company's 2010 luxury sedans, the redesigned midsize 
E-Class [concept design above] and its flagship S-Class. 



> ASLEEP ATTHEWHEEL? 
One sensor, accurate to 0.1 
degree of rotation, mea- 
sures how people turn the 
steering wheel. Drowsy 
drivers often barely touch 
the wheel for long periods 
and then abruptly yank It 
to correct their course. 




Sensors measure 70 types of input, including acceleration, 
steering and the use of turn signals. Software compares the 
input to data that l^ercedes gathered from 550 test drivers who 
altogether suffered through 500,000 sleep-deprived miles. As 
a driver shows signs of tiredness, an icon of a coffee cup and 
a stern entreaty to "Pause! " appear on the speedometer. That 
doesn't mean grab a quad-shot of espresso and keep going. It 
means pull over for a nap. -mike SPINELLI 

IN l?EU\TEI] NEWS: SEE IN THE DARK 

Automotive night vision just got clearer eyesight BMW's Night 
Vision 2, available on new 7-series cars. Is the first system to search 
the infrared Images on its LCD screen for figures of people. It highlights 
pedesUlans and cyclists in yellow and displays symbols Indicating if they 
are likely to aoss the car's path. An optional display projects alerts onto 
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I 



DOES IT 

WORK? 



k CANCELING CABLE 



F TWO NEW WAYS TO SEND HD VIDEO TO YOUR TV WITHOUT WIRES 



Flat-panels were supposed to eliminate the hulking television one that uses radio waves and another that piggybaci<s on your 

cabinet. But they are tethered to boxes— cable tuners, disc home's electrical wiring. We tested them by sending video 25 

players, AA' receivers— that fill a big piece of furniture. A feet from both a Blu-ray disc player and a Sencore VP401 , a 

wireless connection lets you at least stash those peripherals out machine that produces test patterns that break up conspicuously 

of the way. We tried out the first two cable-free HD technologies: if there are any reception problems.-SE^N CAPTAIN 



THROUGH THE AIR 





THE TECH 

Sony's Wireless Link uses 
a technology called WHDI 
to send data over a signal 
similar to Wi-Fi. WHDI favors 
data bits with a big effect on 
the picture— say, ones that 
change the color of an object. 
It may sacrifice others, like 
bits that subtly affect hue. 

THE RESULTS 

WHDI certainly loses a lot of 
data. We saw that clearly with 




test patterns: Some finely 
detailed images stressed 
the system so severely that 
the screen went blank. But 
with a Blu-ray movie, video 
and audio seemed crisp 
and fluid. The errors in the 
signal were undetectable 
to a casual viewer. 
Sony Bravia Wireless Link 
$800; sonystyle.com 

EDITORS' RANK 



THROUGH THE WALLS 




THE TECH 

HD Powerlink converts high- 
def video into a format called 
motion-JPEG and sends 
it over Ethernet signals 
through the power wires in 
your home's walls. 

THE RESULTS 

Running over modern home 
wiring, test patterns looked 
almost perfect, but actual 
video had minor problems. 
Dark areas onscreen, such 



as shadowy interiors, often 
appeared blocky, and colors 
overall were slightly faded. 
Both could be from errors in 
converting video to and from 
the M-JPEG format. We also 
heard a faint hum from the 
TV's speakers. 
Acoustic Research 
HDP100 Powerlink 
$A00; araccessories.com 

EDITORS' RANK 

®®®®®®®®®® 



BREAKING NEWS: MORE WIRELESS VIDEO TECH 

LG is introducing a wireless technology in its with no data loss. (Sony's product stops at 1080i steer and bounce the signal around obstacles, 

LCD televisions that promises the same quality and dropped a lot of bits in our tests.) One even people in motion, to find a clear path. It 

as a wired connection. Called WirelessHD, it uses problem: 60-gigahertz signals stop dead when seemed to work fine in a prototype we saw. 

60-gigahert2 signals to send uncompressed audio they hit water, the main ingredient in humans. Companies including Panasonic and Samsung 

and video of up to full-quality 1 080p resolution So WirelessHD uses several antennas that are also developing WirelessHD products. 
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ATTACH DIGITAL INFO TO ANYTHING. FROM STUFFED ANIMALS 
TO BUSINESS CARDS. WITH DO-IT-YOURSELF RADIO CHIPS 



Create a business card that automatically 
places a Skype call when waved near a 
computer, or a photo that opens an online 
video of your vacation. A new kit makes 
it easy to devise your own uses for radio- 
frequency ID tags, something that previously 
only programmers could do. 

TikiTag s kit comes with an RFID reader, 
plus 10 stick-on chips that transmit data over 
short-distance radio waves, just like the chips 
in electronic security badges and PayPass 
credit cards. When scanned by the reader or 
a reader-equipped cellphone (such as the 



Nokia 6212 Classic, below), each chip emits 
a unique signal. Software on a computer or 
phone looks up this ID in TikiTag s online 
database, which stores your instructions for 
what program to trigger next. 

TikiTag can pass commands to several 
programs, including Skype, iTunes and Web 
browsers, and others are in the works. Soon 
a tag could connect to home-automation 
applications to open the door when you 
swipe, or act as a store s frequent-user 
card, updating the online database every 
time it's used.-LAUREN aaronson 




I 




IN RELATED NEWS) 

PLAYlNLi HHuimETAG 
i The 6212 both sends and receives 

radio-frequency data. It packs a 
: near-field communication chip, which 
: incorporates a tag and a reader for 
: short-distance waves. Visa is running 
; trials that use the phone in place of 
: a credit card. Nokia 6212 Qassic 
: $600; nokia.com 




▲ GET IT: TikiTag Z 
Starter Package o 
$50; tikHag.com S 
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Copyrighted material 




Uses up to 5x less power in normal operation than any other battery backup 



Let's protect what's important. 

What's in your computer? Photos, 
music, personal files, financial data, 
broadband access, videos, and more. 
Your computer has never been more 
important, and yet it has never been at 
higher risk for damaging power surges 
and other disturbances. 

So like most people, you need to protect 
your assets. But like most people, you'd 
also like to protect the environment. 
With our new energy conscious products, 
you can do both. Energy efficient by 
design, our new smart products protect 
the power going into your computer, 
at a cost that is quickly offset by big 
energy savings. How? Not only do the 
new Back-UPS ES* and SurgeArrest* 
use power very wisely, they also boast a 
master/controlled outlets feature, which 
automatically powers down idle devices 
to conserve energy. 



APC power pnitection praducts aiE available at 

ItwIwaBM 

PCConiiection ® 



~The price tag on the new UPS is $99. While 
I'm not in the habit of endorsing products 
in this blog, it you're in the market for a 
worlistation-class UPS, why not opt 
for the greener option?" 

- Heather Clancy, 
ZDNetcom 

In fact, while protecting your power 
supply, we're up to 5 times more energy 
efficient than any other solution. By 
saving you $40 a year in energy costs, 
our Back-UPS ES pays for itself in 2 
short years. The high frequency, low 
copper design has a smaller transformer 
and environmental footprint. Even the 
packaging has been carefully selected 
and manufactured to maximize use of 
recycled materials and minimize waste. 

In this world, every decision you make 
counts. So protect your power with a 
battery backup that works to protect 
the environment. It conserves power, it 
pays for itself, and it's backed by APC's 

20-pius years of Legendary Reliability®. 
For more information on this 
or our other great products, 
or for information about 
environmentally responsible 
disposal of your old battery, 
visit www.apc.com 





Energy efficient solutions 
for every level of protection: 



Surge Protection 

Starting at 

Guaranteed protection 
from surges, spikes, 
and lightning. 

7 outlets, Phone/Fax/Modem 
Protection, Master/Controlled Outlets 




Battery Back-UPS* 

Starting at »99 
Our most energy 

efficient backup for 

home computers. 

10 outlets, DSL and Coax 
protection. Master/Controlled 
Outlets, High Frequency Design, 
70 minutes of runtime' 




Back-UPS' 
ES7S0G 



Enter to Win a Back-UPS* ES 750GI mm 

Also, enter key code to view other special offers and discounts 

Visit www.apc.cflin/proino Key Code g472w or Call 888.289.APCC xB138 or Fax 401.788. 



APC can help with foui other power protection needs. 
Visit apc.com to see our convMe line of innovative products. 



2797 



Legendary Reliability* 



<D 2008 American Power Conversion Corporaiion AJI trademarks are owned by Schneider Electric Industries S A S , APCC. Of Thetr affiliated compBrues 
e-mail esupportOapc com • 132 Fairgrounds Road. West Kingston, Rl 02892 USA • 998^)967 'Runtinws may vary depending on toad 
•Average sawogs are based on comparabte competittve models, and are composed o) two energy saving features an ultra eff«c»ent electro* design. ar>d the maslef/controlled outlets feature 




He was a 

hardworking farm boy. 

She was an 
Italian supermodel. 

He knew he would 
have just one chance 
to impress her. 



The fastest and easiest 
way to learn ITAUAN. 




Arabic • Chinese (Mandarin) • Danish • Dutch • English (American) • English (British) • French • German • Greek • Hebrew • Hindi 
Indonesian • Italian • Irish • Japanese * Korean * Latin • Pashto • Persian (Farsi) • Polish • Portuguese (Brazil) • Russian 
Spanish (Latin America) • Spanish (Spain) • Swahili • Swedish • Tagalog (Filipino) • Thai • Turkish • Vietnamese • Welsh 



Rosetta Stone" brings you a complete language-learning solution, wherever you 
are: at home, in-the-car or on-the-go. You'll learn quickly and effectively, without 
translation or memorization. You'll discover our method, which keeps you excited 
to learn more and more. 

• You'll experience Dynamic Immersion" as you match real-world images to words 
spoken by native speakers so you'll find yourself engaged and learn your second 
language like you learned your first. 

• Our proprietary Speech Recognition Technology evaluates your speech and 
coaches you on more accurate pronunciation. You'll speak naturally. 

• Only Rosetta Stone has Adaptive Recall,' that brings back material to help you 
where you need it most, for more effective progress. 

• And Rosetta Stone includes Audio Companion' so that you can take the 
Rosetta Stone experience anywhere you use a CD or MPS player. 

Innovative software. Immersive method. Complete mobility. It's the total solution. 
Get Rosetta Stone — The Fastest Way to Learn a Language. Guaranteed.* 




SAVE 10%! 



100% GUARANTEED 

SIX-MONTH MONEY-BACK 

Level 1 fi eg. $25 0 NOW $233 

Level 1&2 R e g. $ 4 10 NOW $377 
Level 1,2 & 3 R e g. $5 4 0 NOW $494 



C?008 Itosetti Slofw ltd M ristits reserwd. Offer apviia to Penonal Edition only Pitent rlfhts mi^t Offer cmmwI ta caMlwnd with itiy oltiir offer Prices subrect to chMie without wltce Six-Manih Morwr-BKh GurantM ii linlled to oniduct purclusM m»de diredty frgn RmMi Stem mi im 
not include return shipptnc. Guiranlee ixi not sppty to an online subscription or 1o Audio Companian purctiaSMl Slfianttly from ttw CO-ROM pmluct AJ1 mitenals iflCtMlMl with the produci at the time of purchase must be trturrwl totether and undamaged to be eltgtbte for Mr ichaH* v niMd. 



Call 

(866) 833-5562 



Online 

RosettaStone.com/pss029 



Use promotional code pss029 when ordering. 

Offer expires f^arch 31. 2009. 
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A daring expedition 
to measure polar ice 
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Spotting fake wine 
with lasers 



MEDICINE 



THE NEW 

VIRUS 

KILLER 

SCIENTISTS TRY TO TURN 
HIVS GREATEST 
STRENGTH— MUTATION— 
AGAINST ITSELF 



At first it sounds like a terrible plan, 
the kind that results in zombies ruling 
the Earth. Imagine a killer virus, a bug 
that mutates so often that it inevitably 
finds a way to resist every drug. Now. 
rather than fight its ability to evolve, 
you enhance it. You speed up the muta- 
tion rate, forcing such dramatic genetic 
change that the virus crashes completely. 
In the movies, this technique, known 
as lethal mutagenesis, would create a 
supergerm, but in real life it's spawning 
a powerful new class of antiviral drugs. 
"It's a fundamentally different strategy," 
says University of Washington biologist 
Robert Smith. "Death by mutation." 

Several university labs are investi- 
gating this tactic for combating viruses 
such as hepatitis C and West Nile. But 
the research that's furthest along, and 
that a few pharmaceutical companies are 
backing, targets HIV. a virus that is rapidly 
out-evolving the medications on which 33 
million infected people depend. Seattle- 
based Koronis Pharmaceuticals is leading 
the way with the first HIV mutation booster 
to advance to human trials. 

Known as KP-1 A61. the drug employs a 
counterintuitive attack. When an HIV par- 
ticle invades a cell, it transforms its genetic 




DEATH BY MUTATION Clockwise from top: A scientist isolates virus samples from an 
AIDS patient; a clinic in India admits 60 HIV patients a day as the worldwide total hits 33 
million; KP-U61 molecules [yellow] kill a virus by disrupting DNA [blue] replication. 



information into double-stranded DNA. The 
cell, mistaking the infected DNA for its own, 
replicates it and churns out more HIV par- 
ticles. Most drugs disrupt this process, but HIV 
evolves around them. KP-U61 lets the replica- 
tion run so wild that the virus self-destructs. 



The trick is disguising the drug's mol- 
ecules as the building blocks of HIV. When 
the virus replicates, it inserts the KP-U61 
imposters throughout its genetic code, creat- 
ing so many mistakes that it no longer has 
enough viable DNA to sustain its basic >■ 



POPSCI.COM 



FEBRUARY 2009 POPULAR SCIENCE 27 



HEADLINES 



CLIMATE SCIENCE 



MEASURING I 
THE END OF i 
THE WORLD ! 



EXPLORERS HIKE TO THE NORTH POLE TO 
FIGURE OUT HOW FAST ARCTIC ICE IS MELTING 



This month, polar explorer 
Pen Hadow will embark on 
the most exhaustive study of 
Arctic ice to date. He and two 
companions will tug an ice- 
penetrating radar rig from 
Canada to the North Pole to 
deliver the best-yet estimate 
of how fast the ice is melting. 

Nearly every satellite 
study indicates that the cap's 
days are numbered, but the 
data is rather suspect, says 
Peter Wadhams, a profes- 
sor of polar ocean physics 
at the University of Cam- 
bridge. "From that distance, 
satellites can't differentiate 
between Ice and snow." As 
such, projections for the first 
ice-free Arctic summer range 
from 5 to 100 years. 

Over the next three 
months, Hadow s Catlin Arctic 
Survey team will take turns 



hauling a radar that will mea- 
sure ice thickness every foot 
of their treacherous 1,250- 
mile route (polar bears and 
thin ice pose considerable 
threats). Working in tem- 
peratures as low as -58°F, 
the team will also drill ice 
cores three times a day. "This 
information will enable near- 
real-time estimates of sea-Ice 
conditions and make model- 
ing much more accurate," 
says Wieslaw Maslowski, an 
oceanographer at the U.S. 
Naval Postgraduate School. 
Hadow acknowledges that his 
efforts could turn up more 
bad news for the Arctic, but 
hopes the data will show that 
the ice Is in better shape than 
experts estimate. "If not," he 
says, "I fear that this could be 
the last time this journey will 
be possible."-TOM clynes 




TEAM TALK The three hikers will march 60 feet apart— a safety 
measure In case anyone falls through the ice — and stay in con- 
stant contact through Jawbone headsets and throat-located 
microphones. These link to transceivers on the sled, allowing 
real-time communication with headquarters In England. 



functions, let alone take over a host cell. 
As a result, the virus dies. 

Though promising, the basic premise 
has raised concerns about cultivating 
that Hollywood-caliber supergerm. Louis 
Mansky, a virologist at the University of 
Minnesota, says that risk is minimal. In 
nature, he points out, the vast majority of 
mutations are either harmful or neutral to 
organisms, and a virus must replicate 10, 



20 or even 100 times for drug resistance 
to evolve. Crippling the bug before that 
stage is key, he says. 

But nailing that cutoff remains a 
sticking point. Mansky is lab-testing a 
drug cocktail that kills nearly the entire 
population of HIV cells after just one round 
of replication, but human tests are a few 
years away. Koronis's clinical trials of 
KP-1'461 last summer weren't as effec- 



tive as lab tests. Jeff Parkins, the vice 
president of clinical development, says 
researchers are honing the dosing strategy 
for trials planned for later this year. 

Harnessing lethal mutagenesis may 
soon become easier, following a new math- 
ematical formula by bioengineer Michael 
Deem of Rice University that could help 
researchers fine-tune compounds earlier 
in the process. Given a few key variables. 
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VITAL SIGNS The hikers will wear 
physiological sensors that monitor and 
transnnit pulse, blood flow, core tem- 
perature, respiratory rate and posture 
to mission headquarters. 



THE ROUTE Hadow's team will fly 
north from Resolute, Canada, to the 
point where solid ice begins. The 
team will cover 1,250 miles as they 
zigzag to compensate for drifting ice. 



Chart the team's progress at the 
Catlin Arctic Survey Web site 
1 catlinarc ticsurvey. com I , w h i c h 
features webcam reports and 
live commentaries as well as 
data from the biomonitors. You 
can also sign up to receive text 
or e-mail alerts whenever team 
members' heart rates rise above 
a preselected level, indicating 
that a dramatic incident (polar- 
bear attack!) may be taking place. 



THE SLED Rounded and high at the 
bow, the 15-pound custom-built 
Kevlar sled glides over ice ridges 
and can be fitted with flotation 
bags for open-water crossings. 




DATA MANAGEMENT A computer designed to withstand 
Arctic cold and the rough terrain transmits radar readings, 
biomonitoring data, and audio and video communications to 
Iridium satellites over six sat-phone links. Computers at the 
mission-control center In London analyze the data. 



THE SPRITE This 
portable ice- 
penetrating pulse 
radar measures 
the depth of snow 
and ice every four 
inches, producing 
12 million to 20 
million readings 
during the journey. 



NOT GOING TO 
COMEBACK 
AND CAUSE 
PROBLEMS." 




such as how often viral genes shuffle inside 
cells, his equations can provide the nnini- 
nnum nnutation rate to safely kill a virus. At 
this pace the virus won't have time to correct 
errors or absorb drug-evading changes, and 
it will crash. "It's not going to come back and 
cause problems." Deem assures. 

Coupled with work like Deem s, lethal 
mutagenesis could lead to a penicillin-like 
drug that knocks out numerous viruses- 



influenza, SARS and more. Parkins 
maintains hope that his company's drug 
could eradicate HIV. or at least offer an 
alternative to current treatements. And that, 
researchers say, is what makes the mutation 
tactic attractive. "Even if it just leads to a dif- 
ferent antiviral," says virologist Satish Filial 
of the University of California at San Fran- 
cisco, "it would still be great for patients who 
have very few options left."-GREG DRY MONE 

POPSGI.CaM POPULAR SCIENCE 29 



HEADLINES 



WHAT S THE BIG IDEA? 



MESSAGE IN A BOTTLE 



EXPLORER DAVID DE ROTHSCHILD PROMOTES OCEAN CLEANUP ON A PLASTIC-BOTTLE RAFT 



Given the choice, you probably wouldn't risk 
sailing 1 1 ,500 miles from San Francisco to 
Sydney in a boat handmade of 20,000 plastic 
water bottles. But David de Rothschild, 
the founder of the nonprofit educational 
organization Adventure Ecology, sees such a 
vessel as the perfect way to "beat waste" by 
promoting new uses for recycled plastic while 
dramatizing the problem of ocean debris. Next 
month, de Rothschild and a crew of scientists 
will sail the Ptastiki. a 60-foot catamaran, 
to environmental hotspots including Bikini 
Atoll, the former atomic-bomb testing site, 
and Tuvalu, an island rapidly disappearing 
under rising seas. He will also swing by 
the northern reaches of the Great Pacific 
Garbage Patch, the Canada-size, 100-million- 
ton accumulation of mostly plastic refuse 
trapped in a vortex of ocean currents in the 
middle of the Pacific. This toxic stew, made 
up of everything from decomposing Lego 
blocks to supermarket bags, kills more than 
a million seabirds and 100,000 mammals 
a year We talked to de Rothschild about 
coming face-to-face with the refuse and his 
plan to help clean it up.-ARNlE cooper 

Q: How bad is plastic pollution 
in the oceans? 

A: The National Academy of Sciences 
estimates that five million tons of plastic 
enter the ocean each year. Some large pieces 
float on the surface; plankton and fish ingest 
microscopic fragments. It concentrates 
wherever ocean currents converge, the 
most notorious of which is the Great Pacific 
Garbage Patch, which extends from about 
500 miles west of California into the Sea of 
Japan. There's also one off the western coast 
of Antarctica, and scientists have just found a 
huge patch off the coast of Chile. 

Q: You're planning a difficult journey — 
so why a boat made of plastic bottles? 

A: We needed a pinup to draw attention to 
the problem, and for me the emblem of a 
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cradle-to-grave society is the plastic 
water bottle. On average, people in the 
U.S. use 1 57 bottles of water every year 
Most of that trash ends up in landfills and 
the ocean. We're really hoping people 
might say, "Hey, if you can build a boat 
out of recycled plastic, why not a TV?" 
We want to inspire industry to find more- 
innovative ways to reuse plastic. 

Q: How do you malce 20,000 plastic 
bottles into a seaworthy boat? 

A: We originally wanted to make the 



Ptastiki entirely out of these bottles, 
but it kept twisting like a piece of 
licorice. So we built a frame by 
sandwiching plastic foam between 
"cloth " sheets made by a Danish 
company from recycled plastic. 
We injected CO^ into each bottle, 
sealed it, and packed it into one of 
two pontoons. Then we strapped 
each pontoon to a rigid plastic tube 
running the length of the hull. We've 
assembled the whole thing without 
glues or resins, so when the trip is 



PLOTTING COURSE 

De Rothschild 
Witt sail the P(as- 
M/ around the 
largest trash heap 
in the Pacific. 
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"IF WE CAN ^ 

MAKE A BOAT 
FROM RECYCLED 
PLASTIC, WHY 
NOTAW?" 



over in June, we'll be able to recycle 
the entire boat. 

0: Besides boats, how can we 
reuse plastic? 

A: I came across two promising 
technologies while building my boat. 
There's an inventor in New Zealand who 
has a machine that converts various 
types of plastic into building bricks. 
There's also a Japanese company that 
transforms waste plastic into diesel. 
Tuvalu produces 450.000 pounds of plastic 
waste per year and imports 265,000 
gallons of fuel. With a machine like this, 
it could cut fuel imports by 20 percent. 

Q: How is your expedition going to help 
clean up the oceans? 

A: At Adventure Ecology, we take an 
issue and find a hook to inspire children 
and adults to get directly involved. We'll 
stop during our expedition to do beach 
cleanups and talk at schools, and post 
videos of our experiences on our blog, 
theplastiki.com. We re also carrying four 
scientists from the Scripps Research 
Institute who will study marine debris, 
ocean acidification, coral bleaching, and 
overfishing, and publish their findings 
when the voyage wraps up. 

0: You've said you get seaside in 
a bathtub. How are you psyching 
yourself up for an 11 ,500-mile ocean 
voyage in an unproven vessel? 

A: Ignorance is bliss. Of course, 
something sharp in the vortex could 
pierce the bottles and damage the 
pontoons. But even if we never make 
it past Hawaii, I feel that we'll make 
a huge impact by raising awareness 
about plastics in the ocean and using 
waste as a resource. ■ 




GOOD BEHAVIOR Iglf^'^^ 
■„■ Kimani has stayed out 

trouble donning j^^^^^^^M 
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CONSERVATION TECH 



S.O.S. VIA SMS 

FARM-RAIDING. CELLPHONE-TOTING ELEPHANTS 
TEXT THEIR LOCATION TO PARK RANGERS 



I 



If the Kenya Wildlife Service starts 
running up its text-messaging charges, 
it has 44 elephants to blame. Rangers 
in Kenya have outfitted elephants with 
cellphone- and GPS-equipped collars 
that send warning messages when the 
pachyderms are about to raid farms. 

In 2006 the rangers tested the collars 
on a repeat offender named Kimani. who 
had broken through electric fences 20 
consecutive nights and caused thousands 
of dollars in damage to crops and farm 
equipment. "Most farmers have no 
idea that their field is being raided until 
the damage is done," says Jake Wall, 
a software programmer for the Save 
the Elephants Tracking Animals for 
Conservation program. Now Kimani's 
collar texts his hourty position to a server in 
Nairobi, where Wall's AnimalLink softwrare 
compares the animal's location with a 



database of virtual borders established 
around villages and farms. If Kimani strays 
across one of those bonders, the system 
alerts researchers and rangers in the area 
so they can coax him away from trouble. 
"For every elephant we've collared, there 
are 20 more that also raid crops." Wall 
says. "We hope that curbing the behavior 
of the major troublemakers will rub off on 
the other elephants." 

So far, the system has helped 
rangers nab Kimani and 43 recently 
collared elephants before they raided 
farms, but it was unable to protect three 
of the collared animals from poachers. 
Elephants generally sleep fewer than 
four hours at a time, so Wall is upgrading 
the software to send out a warning text 
if an animal hasn't moved for five hours, 
which could help rangers catch poachers 
in the act.-COREY BINNS 
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VINTAGE VINO Particle accelerators 

and electronic tongues ensure that 
your rare wine is the real thing. 



30-SECOND SCIENCE 



MODERN CRIME-FIGH 



LO-JACK FOR CACTI 




RADIO TAGS THWART THEFT OF ARIZONA'S ICONIC PLANT 



Two thieves could face hundreds of 
thousands of dollars in fines and possibly 
years in jail after pulling off one of the 
highest-profile heists in Arizona history. 
Their loot: 1 7 saguaro cacti they uprooted 
two years ago from Saguaro National 
Parl< near Tucson. The 35- to 70-year-old 
plants each stand five to seven feet tall 
(saguaros grow to well over 40 feet, but 
young plants like these are easier to steal) 
and can fetch $2,000 apiece from land- 
scapers. "We have an active patrol," says 
the parie s chief ranger. Bob Love. "But 
we can t be every place all the time." To 
stop the pillaging. Love and his team will 
imbed radio-frequency identification tags, 



like those used to identify pets, in 1,000 
cacti throughout the 91,000-acre park. 

With the tags in place, rangers can 
scan suspicious cacti in truck beds and at 
nurseries to make sure they weren't pil- 
fered. Ideally, Love says, the mere pres- 
ence of the tags will deter theft. The tech 
will also make it easier for scientists to 
keep track of some of the park's 1.3 mil- 
lion saguaros and record their location, 
health and growth rate. "The saguaros 
are an integral part of the Sonoran Des- 
ert," Love says. "They provide habitats 
for a variety of animals and birds. Losing 
them is a serious problem." 

He calculates that the tags and scan- 
ners will cost the park around $5,000. 
That might sound like a bargain to city 
officials implementing a similar system 
in Palm Desert, California, where thieves 
have made off with 50 barrel cacti and 
agave plants in the past six months, a haul 
worth $20,000. Love still needs to confirm 
that the chips won't hurt the saguaros, but 
he expects to begin tagging plants by the 
end of the year-CDRE Y binns 




FINER WINE 



SPOTTING FAKE WINE WITH 
AN ATOM SMASHER, AND 
GROWING PERFECT GRAPES 

ROBOT SOMMELIER 

Is your $30,000 bottle of Chateau Petrus Bofdeaux 
truly a rare vintage or is it just $30 meriot? Coun- 
terfeits plague rare-wine auctions, but researchers 
in Spain have built a handheld "electronic tongue" 
that detects them instantly. It measures the signature 
diemicals, acidity and sugar content in a drop of 
wine (typically one botUe from a case) and runs 
those against a database of certified vintage wines 
to catch fakes that might fool human tasters. 

WINEsMC 

Forget finding the 1 1 th dimension — how old is that 
wine? Scientists at Arcane; a nonprofit technology 
group in France^ can confirm a wine's age using a 
particle accelerator. Analysis of the x-rays created 
as the protons hit the bottle reveals what type of 
fumace the glass was fired in, and thus wfiere and 
w^hen the bottle was made. The process costs $500, 
so the Antique Wine Company in London, which 
owns the rights to the test uses it to validate only 
extremely valuable bottles of 1 9ttH:entury Bordeaux. 

IRRIGATION 2.0 

Irrigating vines is a game of chance Too much water 
drowns the grapes; too little, and they become 
raisins. A new system by the biotech start-up Fruition 
Sciences monitors water flow through plants with 
vine-mounted thermal sensors. A computer considers 
these readings, the variety's demands and dimatic 
conditions, and detemiines inigation settings so that 
grapes get their optimal daily water The company, 
w/hich is busy making less-expensive sensors, has 
rolled out the tech in California and is looking to 
bring tfie tech to France-LISA katayama 



32 POPULAR SCIENCE FEBRUARY 2009 



P0PSCI.COM 



Cr:i 



EXCLUSIVE OFFER FOR Popular Science READERS 

Scientific Breakthrough! 

Introducing " 



the NEW magazine 
that - finally - covers 
science the way 
ought to be cove 
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This robotic liand uses ttie 
principie called "morphological 
intelligence", which processes 
visual sensations before impulses 
are relayed to the brain. Using 
this principle, the fingers them- 
selves work out how to grasp 
an object. 



Ancient giant penguins may have 
stood as tall as seven feet and 
weighed 180 to 220 pounds. 




Enjoy a FREE ISSUE without risk or obliga- 
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of science comes alive like never before. 

You learn things you never knew. See things 
you've never seen. And know why things are 
the way they are. From animals to biology. 
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ILLUSTRATED! 
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HEADLINES 



PLANET 
FIXERS 

CLEVER INNOVATIONS FOR A GREENER FUTURE 





BLACK HOLE A regular solar celt [left] reflects about 
one third of the light hitting it at an angle. A cell coated 
with antireflective film [right] absorbs 96 percent. 



A FUNNEL FOR SUNLIGHT 

Solar panels convert the most light into electricity when the sun shines directly on 
them, but as soon as it wanes, so does efficiency. A new antireflective film coating 
could help panels collect sunshine at 96 percent efficiency from nearly any angle. 
Developed by scientists at Rensselaer Polytechnic Institute, the film consists of 
seven layers of nanoscopic silicon and titanium-oxide rods arranged in increasing 
densities, with the topmost nearly as porous as air. This funnel-like setup captures 
light from almost every direction and focuses it onto the photovoltaic panel while 
also inhibiting reflection. The film, which is about one hundredth as thick as a 
human hair, could easily be applied to any solar panel, says lead researcher Shawn- 
Yu Lin, and would help collect 20 percent more light while eliminating the need for 
the expensive hardware usually used to rotate solar panels as the sun moves. Before 
Lin can sell the film, he must find a way to protect the outermost layers from the 
wind and heat, a process that he says may take another year.-QANNY freedman 
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GREEN STREETS A device saves truckers fueC 

DF^FL DIET 

California-based Save the World Air, Inc., says 
its Elektra fuel pump add-on can improve a big- 
rig truck's highway fuel economy by as much 
as 1 0 percent. That could cull a trailer trucks 
diesel intake by more than 2.000 gallons a year, 
says Joe Dell, the company's vice president for 
marketing, saving a typical 1.000-truck fleet 
two million gallons. The thermos-size device 
is based on technology from Temple University 
that thins fuel with an electric field, creating 
smaller droplets that burn more thoroughly, 
which yields more energy and pumps less 
unburned fuel from the exhaust pipe. The 
company will test a refined, smaller version 
of the device this year and could have a model 
ready for diesel cars by 201 1 . 



TURNING 
THE TIDE 



Engineers at the University of Oxford recently 
tested a 1 .5-foot-wide prototype turbine that 
generates energy by spinning in the tide like the 
blades of a push lawn mower The cylindrical 
turbines could be roughly 10 percent less efficient 
than fan-shaped turbines, but each rotor s size— 
the full-size versions will be 33 feet in diameter 
and 200 feet long— and the ability to link multiple 
units means they can harness more energy for 
less money Spanning an entire river with the 
six-megawatt turbines could save AO percent per 
megawatt on manufacturing and 60 percent on 
maintenance. The engineers are lining up funding 
and plan to evaluate a full-scale device next year. 



ROLL WITH IT Several 
linked push-mower tur- 
bines could span a river. 
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INVENTION OF THE MONTH 



A PANIC ROOM 
FOR MINERS 

A NEW INFLATABLE SAFETY DEVICE COULD KEEP TRAPPED 
COAL MINERS ALIVE UNTIL HELP ARRIVES 



A team of coal miners is working 
hundreds of feet underground when an 
explosion rocks the tunnel. They scram- 
ble for an exit, but those are all blocked. 
The air fills with dust and gas. There's 
no escape ... so the survivors inflate a 
portable panic room, complete with an 
oxygen supply and air filters, and wait for 
help. At least that's how Jim Reuther, a 
senior research scientist at the R&D giant 
Battelle, hopes the situation pans out. 

After the 2006 mine explosion in 
Sago. West Virginia, trapped 13 coal 




miners— 12 of whom died— for two days, 
mining companies and the government 
reevaluated safety standards. "We real- 
ized that if miners were trapped like that 
again, they would need something that 
would help them survive for days, not 
hours," Reuther says. 

So he and his colleagues devised 
the Mine Barrier Survival System, which 
consists of two fridge-size trunks packed 
with compressed plastic walls that min- 
ers can carry with them on a cart as they 
work. At the touch of a button, the walls 



at each end of the tunnel inflate to seal off 
a safe zone [see "How It Works," below]. 
Built-in air filters remove carbon monox- 
ide and carbon dioxide, and the chemical 
reaction that inflates the walls provides 
enough heat and oxygen to help keep 15 
miners alive for a week. 

Reuther's group will refine the design 
over the next few months to meet the new 
guidelines, issued early this year by the 
Mine Health and Safety Administration, in 
hopes that their system will become the 
standard survival kit.-STUART fox 




HOW IT WORKS 

After an explosion or collapse, 
miners set up the trunks [A] 
at each end of the remaining 
open space. They then trigger 
a chemical reaction that 
ignites a solid propellant to 
inflate the plastic walls [B| 
with oxygen-rich air and form 
an airtight seal at both ends 
of the mine. The inflation 
reaction also generates 
enough heat to keep miners 
warm for a week. The walls 
keep carbon monoxide out, 
and scrubbers [CJ remove 
carbon dioxide from the air 
inside. The scrubbers also 
pump oxygen into the safe 
space, and a computer (D| 
monitors pressure to keep the 
walls inflated enough to seal 
the compartment. 
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A BIRD? A PLANE? 
HayU, 2008: Yves 
Rossy soars skyward 
at 134 mph wearing a 
homemade jet-fueled 
wingsuit. 



What kind of lunatic straps jet engines to his back and leaps 
out of an airplane? The kind of lunatic who may well deliver 
the personal flying machine of our dreams, that's what kind 
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THE WARM AUTUMN SUN has burned a hole in 
the morning haze and opened up the sky above the South 
Foreland Lighthouse, a historic beacon along the White 
Cliffs of Dover, England. It marks the narrowest pwint of the 
English Channel. You can't quite make out where the sea 
meets the coast of France, a tantalizing 22 miles distant, but a 
little surface gauze won't interfere with what's coming across 
the Channel today. In anticipation, I'm penned into a viewing 
platform at the base of the monument with some loo other 
journalists, scanning the spotless blue for "Jet Man," a Swiss 
pilot and amateur aeronautical engineer named Yves Rossy 
who intends to show the world what it means to come as 
humanly close as possible to flying like a bird. 



A few minutes ago, we're told, Rossy jumped out of a 
plane 6,600 feet above Cap Oris Nez, on the French side, 
unfolded the composite wing on his back to its full 8-foot-2- 
inch span, and hit the thrusters. Assisted by four model-size 
jet engines and a slight tailwind, he should be screaming 



Last September, Swiss pilot Yves Rossy became the first 
person to pilot a jet-propelled personal wing 22 miles 
across the English ChanneL 

Rossy's next goal is to build a wing that will let him 
fly straight up like a fighter jet. 

After that: a consumer model for the rest of us. 
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LEAP OF FAITH 
Rossy, an unlikely 
adrenaline junkie 
at i9, leaves the 
jump plane. Right: 
The Swiss pilot on 
terra firma near 
his home north 
of Lake Geneva. 
Facing page: About 
to unfurl his wing 
above Bex, Swit- 
zerland, last May. 




toward us at 134 mph, about a mile above the Channel. "It's 
quite exciting to have half the world's media here," says a 
local television reporter. She exaggerates, though it's true 
that this spectacle is being broadcast live to 164 countries 
by the National Geographic Channel. 

Rossy 's plan is to parachute onto a tongue of manicured 
turf at the cliff's edge just in front us, thus demonstrating 
the reliability and future potential of his winged flying 
contraption. But after two days of aborted missions, 
and little to do in the grim port town of Dover except 
contemplate the worst, pessimism is starting to set in. 
Rossy s homemade wing is reportedly unstable, his fuel 
supply is largely untested at this distance, and if a flat spin 
or an empty tank forces him to ditch the wing, he'll plunk 
down in one of the busiest shipping lanes in the world, 
possibly tangling in his chute, possibly drowning. 

"He's completely nuts, isn't he?" exclaims one reporter. 
"I mean, he hasn't practiced much, has he?" A photographer 
chips in: "As someone was saying earlier, most people who 
break records and keep at it, die." 

The first sign of Rossy comes when several escort 
planes and helicopters reach the cliffs, but they're much 
larger craft than he is. I hear the whine of his turbines 
before he becomes visible. 

"Oh, it's such a speck!" someone shouts. 

"Do you see him?" 

Then a burst of bright green and blue blossoms in the 
sky, and people cheer at the sight of Rossy s chute. 

'This modern-day Buzz Lightyear has done it!" a baggy- 
suited TV reporter bleats at his camera. 

Rossy s trajectory is clearly overshooting the staging 
area, and one by one, reporters and onlookers scramble 



over fences and around barricades, at first trotting and then 
running through the freshly tilled field toward where he's 
closing in on his shadow. The Jet Man, under the weight 
of his wing, spraddles out on all fours in a poof of dust 
and straw. A line of panting security guards hold off the 
gathering crowd as Rossy 's crew help him out of the wing, 
but when they lock arms around him to escort him to the 
lighthouse, the photographers pounce, climbing over one 
another like spawning salmon. 

"Yves! Yves! just here, please!" pleads one photographer. 

"Go back. Go back, please. Go back," says the tallest 
of the guards, bulling the scrum forward. "Keep walking, 
please, that's it. Thank you." 

"Bravo for the )et Man!" an onlooker cheers. "Well done, 
well done!" 

Once his handlers contain the media mob, Rossy saunters 
out from the lighthouse and, very casually, says, "Hello, 
everybody." Then he spends two hours working his way 
down a barricade, speaking in English, French and German. 
Up close, he hardly looks the part of the death-defying super- 
dude, just descended from the skies like some comic-book 
hero. He's bald with gray sidewalls befitting his 49 years, and 
downright scrawny. His fireproof Nomex flight suit drapes 
from his shoulders like a Gumby costume on a wooden 
hanger. Reading glasses hang around his neck, and he listens 
with his hands folded in front of him, studying each reporter 
intently with his narrow-set, clear blue eyes. 

He smiles and repeats himself, because we keep asking 
the same questions, and his reasoned responses don't sound 
like the words of a wingnut. "I am just a normal man," 
he says, speaking in French-accented English, "who has 
realized his dream to fly a little bit like a bird." 
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ROSSY SPEAKS PERFECTLY 
SERIOUSLY ABOUT STAGING A 
HUMAN AEROBATICS AIR SHOW. 



SOMETHING FOR EVERYONE 

The Channel crossing may have seemed like the 
culmination of a dream, but the truth is, Rossy's vision 
is only beginning to unfold. He's been working on his 
wing for a decade, sp)ending enough of his own money, he 
says, "to buy a very nice sports car every year," until the 
Swiss watch company Hublot signed on to sponsor him in 
February 2007. (Rossy refashioned himself as "Fusionman" 
in a nod to the company's marketing campaign.) That 
financial support launched him out of the garage and into a 
wind tunnel and allowed him to start paying real money to 
the loyal friends who had been helping him. 

Now with momentum finally on his side, Rossy 
envisions a time — maybe two years from now — when he 
can not only launch straight up from the ground but also 
tame the wing enough that others can fly it too. Never mind 
the personal jetpack; Rossy aims to bring the personal jet 
wing to the masses, or at least to those with a fair amount 
of parachuting experience. Knowing full well that nobody 
else could handle his finicky prototype as it is, he and his 
team are developing a simpler model that should be less 
treacherous to maneuver — "something for everybody," 



he says. Rossy speaks perfectly seriously about staging 
a human aerobatics air show for throngs of spectators. 

But few know their way around the clouds quite like 
Rossy. He flew fighter jets in the Swiss army and is now an 
Airbus captain for Swiss International Air Lines, and he has 
rich exf)erience in skydiving, parapenting, hang gliding and 
skysurfing. Controlling the wing requires his entire suite of 
skills, and it's difficult to know whether his ambition to "share 
the dream" with the rest of us is rooted in optimism or delusioa 

Rossy is less a pilot than a birdman when he's flying the 
wing, which is devoid of any steering apparatus: no toggles 
or stick to control the flight path. His body is the fuselage 
and the rudder. Arms at his side with one hand on the gas, 
he steers by turning his head or arching his back or dipping 
a foot ever so subtly. But what really sets Rossy apart from 
other winged stuntrepreneurs, such as the Austrian Felix 
Baumgartner, who glided across the Channel in 2003 with 
a rigid wing (no motors), is his ability to climb and gain 
altitude. Baumgartner had to begin from 30,000 feet up to 
preserve enough altitude to reach the other side. The goal 
of such daredevils has always been to slow the inevitable 
freefall as much as possible, cheating gravity enough to 
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ANEWKINDOFJETPACK 

Pilot Yves Rossy has one dream, and that's to fly like a bird, 
or at least like a Boeing 737. The key to making it happen 
is this 121 -pound jet-powered wing that he and his friends 
built from scratch. It holds 3.5 gallons of gas — enough to 
rocket Rossy through the air for 22 miles after he jumps 
from a plane at 6,600 feet. Should one of the wing's four 
engines fail and send him into a tailspin (a fate that has 
befallen Rossy dozens of times), a cutaway harness en- 
sures him a fast getaway when he ejects the wing. A future 
version of the flying machine, now under construction, will 
probably feature a more aerodynamic delta shape, along 
with more-powerful engines, to facilitate Superman-style 
takeoffs from the ground. Birds? Who needs birds? 



FLIGHT PATH ACROSS THE ENGLISH CHANNEL 



Fuel runs out; 
chute deploys 
(6,600 ft.) 



Wings unfold; 
thrusters activate 
(5,600 ft.) 




ENGLAND 



FRANCE 




Cutaway 
harness 



Jet engine 
sheathed in Kevlar 



DON'T KNOW WHERE IT COMES 
FROM. BUT I CANNOT STOP" 



provide that sensation of flying. But there's a limit to how 
much a wing can improve ghde ratio — the distance you 
travel horizontally versus how much you drop — unless you 
have four turbines churning out a combined 194 pounds 
of thrust mounted alongside you, like Rossy does. It's one 
thing to glide under a wing, slowly losing altitude; it's 
another, Rossy quickly discovered, to turn your face to the 
sun and power toward it. 

His wing is a fiberglass shell wrapped around a carbon- 
fiber skeleton and stuffed with an electronic control unit, 
wires and two fiberglass tanks each holding 3.5 gallons of 
jet fuel. That's just enough to make the Channel crossing, 
at nine minutes and 32 seconds, his longest flight. (To get 
the extra volume, at first he tried to use the wing structure 
itself as a tank, but the fuel vapors ate through the foam in 
the shell's sandwich construction.) Fully fueled, the wing 
weighs 121 pounds. The turbines are modified versions of 
units used in model airplanes and military drones, specially 



designed by the German company JetCat to ignite at high 
altitude and sheathed in Kevlar to protect Rossy from 
shrapnel should one of them explode. 

Besides the engines, every bit of the wing is custom- 
made, the mechanical parts by Rossy and the structure by 
his longtime friend and collaborator Alain Ray, who owns 
ACT Composites in Geneva, Switzerland. The trickiest 
design challenge was getting the wings to fold back. Rossy 
wanted something with enough wingspan to improve his 
glide, but it needed to fit through the door of a Pilatus 
Porter, a common jump plane preferred by skydivers. The 
result was a three-section wing with a composite middle 
that strapped on like a backpack, and infiatable wingtips. 
Eventually he and Ray built a fully composite, foldable 
model to support the jets. 

"At the beginning, I was happy without engines," Rossy 
says. But then he flew level with two engines. After that, he 
added two more and rocketed upward at nearly 45 degrees. 
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Fiberglass 
fuel tank 



Composite shell 




"You always want more — that's human," he tells me, his voice 
cracking. "I would like to reach the full technical potential." 

That will entail a lighter, more powerful wing that gives 
him the ability to swoop off the ground Superman-style and 
climb vertically. To hear Rossy, building it sounds entirely 
doable, a simple matter of going step by step. But he may 
have a hard time recruiting fellow birdmen who are both 
qualified and willing to make the leap. Bruno Brokken, for 
one, a skydiver of 28 years and a professional photographer 
who has worked with Rossy since the beginning, says no 
thanks. "Not with the jets burning just a few inches from 
your legs," Brokken says, laughing. "I've seen too many test 
flights where he was spinning on his back and I wasn't sure 
he could get out of it. I would rather take pictures." 

DYING FOR MORE 

Rossy lives north of Geneva in Nyon, within view of Lake 
Geneva, in a scruffy two-story stucco with Majorelle-blue 
shutters, no curtains and, on the day I visit, dandelions 
sprouting from the lawn. Inside, a stuffed eagle with spread 
wings perched on a speaker surveys the barren living room. 
His parachute, the same one that drew cheers when it 
opened above Dover a few days ago, lies strewn across the 
parquet floor. Among the sparse furniture, a painted pine 
bookshelf contains volumes on flying, mountaineering. 



philosophy and marriage counseling. 
Exit, a book of Brokken's skydiving 
photos, is inscribed Merci, Yves, 
pour tous ces moments forts: Thanks 
for all those inspiring moments. 
The decor suggests that this is 
the home of a man otherwise 
occupied — and, as I would discover, 
it seems he has always been. 

Rossy earned his pilot's license 
before his driver's license, and by the 
time he joined the Swiss Army flight 
I school for his obligatory military 
training, he had 34 hours under his 
belt. He wasn't the top pilot, but 
he proved his all-around excellence 
with the highest score in a test that 
included flying, shooting and physical 
drills and received a placard that he 
keeps with his first airline ticket. It 
reads Pret au Vol: Ready to Fly. 

He's been airborne ever since. 
Rossy has flown Northrop F-5 Tiger 
lis and Hawker Hunters and logged 
more than i,ooo hours in the Dassault 
Mirage III. He's flown commercial 
jets for 20 years and completed at 
least 1,400 skydiving jumps. In 1992 
he took up skysurfing — freestyle 

— ^ _^ snowboarding in the air — placing 

second in his division at the 
inaugural skysurfing world championships the following 
year. That's when he met one of the sport's icons, the 
Frenchman Patrick de Gayardon, who was experimenting 
with a winged skydiving suit introduced in the 1930s. 
De Gayardon's design featured a double layer of nylon 
webbing between the arms and legs that stretched 
open like bat wings and filled with air like modern 
parachutes, allowing him to soar longer and farther than 
his predecessors. Rossy was inspired by the innovation 
but had his own ideas about how to stall freefall, and he 
designed a five-foot-wide board to surf on, something 
de Gayardon and others said was dangerous. In 1998 de 
Gayardon died while testing his wingsuit in Hawaii. Not 
two weeks later, Rossy dared to fly a prototype of his board 
for the first time. 

The rig worked fine until he pulled the ripcord. 
Underpressure sucked his drag chute beneath the board 
about 5,000 feet up, preventing it from deploying the 
main chute. He reached back to unfurl it by hand, but 
the lines got tangled and his efforts to sort them out 
proved hopeless. Whirling like a tetherball in a sickening 
centrifuge, he ditched the board and cut away his main 
chute. Then he was freefalling again. He popped his 
reserve chute at 1,900 feet, about 12 seconds before impact. 
Maybe de Gayardon was right: Surfing a huge plank was 



Hinged wing 
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MORE LEG ROOM 
May 19, 2008 
[right]: Rossy flies 
above the southern 
Swiss Alps, hitting 
the throttle to gain 
altitude. Septem- 
ber 26, 2008 [fac- 
ing page]: touching 
down in Dover after 
flying across the 
English Channel. 





"YOU ALWAYS WANT MORE. THAT'S 
HUMAN. I WOULD LIKE TO REACH 
THE FULL TECHNICAL POTENTIAL." ^ 



too dangerous. But somehow the close call only galvanized 
him to find another approach. To Rossy it wasn't an omen; 
it was a challenge. "I don't know where it comes from, but I 
cannot stop," he says. 

He considered picking up where de Gayardon left off 
with wingsuit technology, but he thought he could do 
better. If he wanted to fly, he'd need real wings. Not the 
flimsy bat flaps that stretched from de Gayardon's torso 
to his arms, but a solid structure that spanned out like the 
wings of an airplane. His first prototype, which he crafted 
from plywood and Styrofoam, extended his freefall by 
half a minute — enough to start him on a furious decade of 
designing, building, testing, breaking, and over again. 

The truly crazy part? Through all the testing, he's never 
been injured. Like any good pilot, Rossy is meticulous about 
safety. His first order of business was to build a cutaway 
harness that would make it easy to eject the wing, which 
he made out of seatbelts. Now his harness is a custom- 
molded, stiff plastic back brace that wraps around his ribs. 
Rossy designed it so that he can pull a cord to release the 
wing, which in turn automatically shuts down the jets and 
deploys a parachute. At least 20 times he's gone into an 
uncontrollable spin and had to jettison the wing, hoping that 
its chute delivers his dream machine safely to the ground. 
He says he always has a plan B, and his best safety provision 



is altitude: He wears a helmet with an audible altimeter and 
knows that he has to open his chute by 2,600 feet. 

Although Rossy has been spared physically, his quest 
has wrought other damage. He's nearly lost his airline job, 
and did lose his marriage. '1 was always thinking about my 
wing, aggressive when it didn't work the way 1 wanted it to 
work, and she suffered for that," Rossy says of his ex-wife. 
"To have all the ideas, from the concepts to the drawings to 
the flying, it's the most gratifying thing I've done. It's what 
I really profoundly want, and I had to ask this question 
during my divorce." 

BREAKING AWAY FROM THE FLOCK 

How can an ordinary person understand such obsession? 
Is it really just a feeling? I'm not about to strap on Rossy 's 
wing to find out, but I want to taste the sensation that 
apparently is driving him. What, exactly, is he trying to 
share with the rest of us? I figured jumping out of a plane 
was a good place to start. So one day last September, 
I visited the aerodrome Yverdon, not far from Lake 
Neuchatel. The runway is lined with poplars, and the 
members of the Para Club Valais were tending to their 
chutes, sprawling on colorful tarps nested on the lawn like 
birds in an Escher drawing. 

Rossy pulled off some of his first jumps with the wing 
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here. "We've followed his adventure from the beginning, " 
says Christian Landry, a soft-spoken tandem instructor, 
squinting into the afternoon sun. "With that type of guy, 
things become possible. I don't know exactly in the future 
if he can bring something important for everybody with the 
technology, but only with people who live more than loo 
percent can society go forward. In French we say, metro, 
boulot, dodo: subway, work, sleep. If all people are like this, 
we are like sheep and nothing comes better. And we need 
some people like Yves." 

Landry wears a Tintin T-shirt over a soft belly and has 
something of an aerodynamic face, with a pointy nose, 
shaved head and swept-back chin. He has the placid smile 
of someone who has made more than 5,000 jumps, and I'm 
disappointed to learn that he won't be the one taking me up 
today. I realize it's almost 5 p.m., and I start to wonder if it's 
even going to happen — or if I want it to. 

Then I'm shown a short video in French, climb into a 
jumpsuit, and make one last call home. I'm catching the 
last flight of the day on the last day of the season. A tall 
instructor snugs me into a harness and hands me off to 
another instructor who has just floated down. "My English 
is not very good, but it's OK," Dan assures me. He clips me 
to his chest, we waddle to the plane, and before I know it 
I'm squeezed onto his lap in the same kind of box-hulled 



Pilatus Porter that Rossy leaps from, 
huddled beside seven other skydivers, 
all young and experienced. As the 
plane spirals up, instead of slapping 
high-fives, they hunch forward 
conspiratorially and touch two fingers 
with one another. And then one of 
them jumps up, spins around, and 
flings open the door. 

Cold wind and the roar of the 
propeller rush in, and the conspirators 
file out in ones and twos and threes, 
whooping as they take to the open 
air. Dan scooches us to the edge, 
where I gain a very realistic view of 
the patchwork of farmland below, 
dangling my legs out below the step. 
I'm uncomfortable. I feel like I'm 
slouching off the edge of a couch, 
except there's nothing below me for 
a mile or so. Then, suddenly, we're 
out. My breath is nowhere, and Dan 
cups his hand around my chin to 
wrench my head back into the proper 
position — arched spine, bent knees, 
arms out in front. It's exactly the 
opposite of the fetal position, my 
instinctive posture. But then I breathe 
and look, and see the retreating sun 
glittering on the lake, the geometry of 
the cornfields and the velvety folds of 
the Jura Mountains. 1 have no sensation that Dan is behind 
me, and if I didn't know better, I might think I was flying. 

Dan pops our chute, we float down toward the poplars, 
and he brings us in for a whisper-soft landing on a cool 
patch of grass. An adrenaline-addled jumper named 
Stephane Marmier, one of Rossy 's regular crew whom I'd 
met in Dover, bounds over with a big smile on his face, 
apparently mirroring my own. "Now do you understand?" 
Yes. As soon as I land, I want to do it again. 

NOWHERE TO GO BUT UP 

Yet there is a huge gulf between skydiving and jumping 
out of a plane with a glued-together chunk of pretty-sure- 
it's-going-to-work on your back, just as there's a difference 
between gliding and flying. "It's still a prototype, and it's 
not 100 percent reliable, eh?" Rossy says. "There is tension 
every time." And no moment is tenser than when Rossy is 
leaping from the plane. Once his crew has fired up the four 
turbines, he pokes one end of the wing out and staggers his 
feet on the step. He rocks several times like a downhill skier 
in the gatehouse and then falls away to the side, holding 
one hand up to counteract the pull on the protruding wing. 
He has to get himself arranged head-down before triggering 
the gas shocks to snap open the ends of the wing, and as 
he's searching for speed he gradually (continued on page 76) 



PDPSCI.COM POPULAR SCIENCE 43 



THE PDPSCI RANKING 



"Hie Worst 



Jobs in 

Science' 

BY JASON DALEY 
ILLUSTRATIONS BY TRIP PARK 




44 POPULAR SCIENCE FEBRUARY 2009 




It might seem sad, after years of study, to wind up 
gathering sewer rats or burning great, stinking heaps 
of urine samples and bloody gauze. But that's the path 
some professionals choose— and you're lucky they did 




Triage 
Biologist 

IF GLOBAL-WARMING predictions 
are right, as many as a quarter of 

mammals now alive could be extinct in 
our lifetime; in other groups of plants 
and animals, casualties could be as 
high as 40 percent. Considering that 
humankind doesn't have the money or 
know-how to save them all, some scien- 
tists are calling for ecological triage — 
choosing which critters to preserve and 
which to abandon. It's a concept that 
came to Stanford University biologist 
Terry Root, who has worked on the 
Intergovernmental Panel on Climate 
Change, after witnessing her husband's 
cancer treatment. "I realized I'm an 
oncologist for the world. I realized 
that for some species, it's already too 
late, " she told a conference last year. 
"And then there are species who, like 
my husband, we can work to save. And 
part of what we have to do is this hor- 
ribly, horribly difficult process of figur- 
ing out what we can save." Researchers 
are already devising intelligent ways to 
make Terry's choice. Marc Cadotte and 
a group at the University of California 
at Santa Barbara recently published 
a paper assessing which flower- 
ing plants in grasslands make 
it over the species-saving bar. 
Their general conclusion is that 
it behooves us to save the most 
genetically unique species and 
the ones that preserve functional 
ecosystems, which are often one 
and the same. Eventually, every 
species will have to be judged. 
Pity the poor scientists who 
. . have to spend their days 

l/M/ crossing cute, fuzzy 
things off the list. 
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Monkey-Sex Observer 



THE HOT TICKET for biologists these 
days r' Watching monkeys do it. Every 
batch of new published studies seems 
to include simian sex. Consider Dana 
Pfefferle, a researcher at the German 
Primate Center in Gbttingen, who 
spent two years counting monkey 
thrusts at Gibraltar's Upper Rock 
Nature Reserve to find that when the 
female screamed during mating, the 
male partner climaxed 59 percent of 
the time. Or Paul Vasey of the Uni- 
versity of Lethbridge in Alberta, who 
has discovered that female Japanese 
macaques are often bisexual and will 
choose a female partner over a male 
more than 92 percent of the time. Mon- 
key mating is everywhere. Vasey says 
primate prurience is essential to hu- 
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man sexuality research. "There are very 
few situations in which you can watch 
humans have sex," he explains, noting 
that monkey sex has also shed light 
on several other species. To eavesdrop 
on the macaques, Vasey travels to the 
outskirts of Kyoto, Japan, in the fall and 
winter For up to three months, six days 
a week, he hikes up a small mountain 
to the monkey's habitat and records 
who mounts whom and for how long, 
what positions they use and what pel- 
vic movements are employed, which he 
tracks using a notation system designed 
to record the movements of dancers. 
He's not at all inhibited about discuss- 
ing his research with the public. After 
all, he says, "people like monkeys, and 
people like sex." 



Theoretical 
Physicist 

FOR MUCH OF the past century, 
physics was an exciting, wide-ranging 
exploration. But to be a theoretical 
physicist today, you pretty much have 
to stake your career on one incredibly 
popular but ]irftty much unprovable 
notion: string theory. Since the idea 
that the universe is composed of small 
vibrating "strings" gained a follow- 
ing in the 1970s, the theory, which in 
some forms posits 10 dimensions and 
seeks a unifying "supersymmetry," has 
captured the theoretical-physics com- 
munity in the U.S. The easiest way to 
earn an appointment is to dive head- 
first into a branch of string theory, 
which dominates the top programs at 
Princeton, MIT and other influential 
institutions. The problem is, we simply 
have no idea if we're on the right track, 
because the theory still isn't verifiable. 

Lee Smolin, a physicist at the 
Perimeter hnstitute for Theoretical 
Physics in Waterloo, Canada, who 
investigates quantum gravity and 
string theory, believes that this phys- 
ics monoculture is stifling. "Science 
has become too risk-averse, and its 
progress is being hurt as a result," he 
says. When CERN's Large Hadron Col- 
lider restarts later this year, however, 
it could end the waiting, helping to 
confirm parts of string theory — or 
dash it altogether. If supersymmetric 
particles called sparticles are bashed 
into existence: yay! But if the W boson 
particle does not react as hoped, that 
damages a centriil pillar of the theory. 
Across the U.S., whole careers are boil- 
ing down to the chance that a big box 
comes up with something. 
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Vermin Handler 



SPENDING ONE'S CHILDHOOD catching rats doesn't 
(necessarily) make you a psycho; at his father's hobby farm 
in rural Arkansas, it prepared William Parker for cutting- 
edge medical research. To capture them, "you have to know 
how rats think," he says. The Duke University professor of 
surgical sciences, who in 2007 helped suss out why humans 
have an appendix (it protects beneficial bacteria), now fishes 
the wriggly vermin out of traps in and around Durham, 
North Carolina, for an ongoing study on hygiene. He's test- 
ing the long-standing idea that mammals (including people) 
raised in clean, urban environments do not build as many 
immunities as those raised on farms or closer to 
natural settings. "Inner-city kids may live in a dirty 
environment, but it's a different kind of dirt than 
someone who brings goats into their house," he 
explains. For his work, he locates a likely rat- 
infested area and notes the nasty diet of the local 



Rattus norwegicus population. After putting out unarmed 
live traps for several days to let his squeaky prey get ac- 
climated, he sets the triggers, collects his test subjects, and 
euthanizes them with carbon dioxide. He then compares im- 
mune reactions in spleen cells from the wild, disease-prone 
rats with those from sterile, pickier lab rats ("They won't 
even touch jelly doughnuts," he says) to test the hygiene hy- 
pothesis. But Parker isn't satisfied with rodents from dump- 
sters and alleys. If funding comes through for the next step 
in his study, he plans on building a small barn full of wild 
house mice so he can more finely control their filthiness. 



YOU HAVE TO KNOW 
HOW RATS THINK." 
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' ■ IW**! lence threatens to topple your ginger 

ale, you probably won't get into the 
U.S. Air Force Reserve's 53rd Weather 
Reconnaissance Squadron. Based at 
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Keesler Air Force Base in Biloxi, Missis- 
sippi, the 20 pilots and their crews fly 
into the eyes of dangerous hurricanes, 
usually four times on missions of up 
to 1 2 hours. Think of it: After making 
it through, they circle around to do 
it again. (The first flight was in 1943, 
when an Air Force colonel pierced a 
^Texas hurricane just to show British 
trainees that he could.) Why risk 
it when satellites and radar do a 
hangup job of tracking storms? Be- 
cause it's hard to gauge the strength 
and growth of a hurricane without 
measuring the pressure in its eye, and 
although radar can map the center 
of a storm to within 60 miles, being 
inside it brings accuracy to within two. 
Missions are round-the-clock when a 
storm is on, and the goal is to parachute 
two-foot long instruments called drop- 
sondes through the storm to measure 
barometric pressure, wind speed, and 
so on. Inside the storm, usually at an 
altitude of nearly 10,000 feet, the plane 
can freefal! 1,000 feet. 

The Squadron has a plethora of 
applicants, says Major Chad Gibson, 
and no deaths in 35 years. Nevertheless, 
it's a maniac's job. Since the 1960s, four 
flights — 36 people — have been lost. One 
plane returned so damaged that it was 
sent directly to the scrap heap. 
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Lone Fossil Ranger 

IMAGINE A VAST BEACH studded with pearls guarded 
by a sole protector, and you get a sense of paleontologist 
Barbara Beasley's hopeless task. Based in the Nebraska 
National Forest, she is charged with protecting the more than 
five million acres of public land in the Northern Great Plains 
from fossil poachers. As the only such paleontologist on 
staff (or on the federal payroll, for that matter), her job is to 
investigate sites that have been vandal- 
ized, estimate the damage done, and 
help law enforcement catch thieves 
of the park's cache of bones. She's 
just plain outgunned. Of more 
than a dozen poaching cases she 
investigates every year, only one or 
two make it to court, and that's 
if the poacher is caught 
red handed. Fat chance. "All 
that's usually left is a hole in 
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the ground," Beasley says. Some poachers, who net anywhere 
from a few hundred dollars for a set of teeth to tens of thou 
sands for rare skulls, are bold enough to rent summer houses 
near fossil grounds to spend the warm season prospecting. 
Sometimes they plunder academic dig sites sponsored by 
real paleontologists. Beasley recalls a site in the Buffalo Gap 
National Grassland where poachers stole the skeleton of a 
mosasaur, the T. rex of the sea, failing to realize that there 
was an intact fossil of a baby mosasaur right next to it. 
'Poachers don't pay attention to context," she says. "They 
usually go for the sexy fossils, like skulls with teeth." 

Beasley is a realist — because of lack of evidence, most 
poaching investigations aren't pursued and are usually 
just recorded as theft of public property — but hopes she 
can help slow the leak of fossils by educating the public 
in the Great Plains to report incidents as they happen. "At 
times, sure, it's frustrating," she admits. "If it's worth money, 
someone's taking it." 



Medical-Waste Burner 



EVER WONDER WHERE your tonsils and gallblad- 
der go once the anesthesia wears off? If your doctors 
are following the law, those go out the door as medical 
waste. At BioMedical Waste Solutions, based in Port 
Arthur, Texas, a fleet of leakproof trucks brings tons of 
trash each day to its processing facility, where a techni- 
cian wearing gloves, goggles and a protective suit pulls 
the bags of waste from the tubs and loads them into a 
plastic-lined stainless steel hopper, which is wheeled into 
a 6 by-i3 foot autoclave. The operator vacuums the air 
out of the chamber before injecting it with 45 psi of 
300°F steam, cooking and sterilizing the syringes, 
bloody gauze, and bottles of semen and urine ^ ~" 
for 40 minutes. (Limbs and chemo supplies go 
to specialty incinerators.) The aroma is what 
gets to you. "When it comes out the other end, 
it smells like dog food mixed with burning plas- 
tic," says Wes Sonnier, who began the company in 2005 
and now processes 12 tons of waste a day. The steaming 
glop, which is full of melted rubber gloves, bandages and 
syringes, is then machine-compacted before 
being dropped off at the municipal dump. 

IT SMELLS LIKE 
DOG FOOD AND 
HOT PLASTIC." 



Although the U.S. has medical-waste disposal down to a 
fine, smelly science, the rest of the world hasn't quite caught 
up, and teaching other countries to do it right is going to be 
awful work. In 2007, investigators in South Africa found an 
incinerator warehouse where workers were inexplicably stor- 
ing rotting human limbs, used HIV test kits and petri dishes 
from 200 hospitals. It was thought to be one of 12 similar sites 
around the country. 
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Leech Researchers^ 

^ FDR MARK SIDDALL and his colleagues from the leech 
lab at the American Museum of Natural History in New 
York, the primary tool for field research is a revealing pair 
of shorts. "Fieldwork involves wading through swamps, 
allowing leeches to crawl onto us," explains Siddali, the 
museum's curator of invertebrates, whose subjects are 
increasingly being used in reconstructive surgery and in the 
development of anticoagulants. In the past decade, Siddali 
has led leech walks everywhere from Argentina to Thailand. 
In Madagascar during the rainy .season, he .says, the 
forest floor comes alive. "You can collect hundreds 
on your body just over one walk." To remove 

I a sucker, he simply peels off the edge with 
his lingernail, since burned leeches tend to 
regurgitate into the wound. Why, God, why? 
Siddali has discovered or studiefl dozens of ^ 
new species, including a leec h thai prefers frogs 
and one that likes hippo anus. And the danger? "So \ 
far, no leech-borne disea.ses have been identified," he says. 
"And to the best of my knowledge, nobotiy has ever been 
exsanguinated ' — which is to say, entirely drained of blood. 

YOU CAN COLLECT 
HUNDREDS ON 
YOUR BODY." ^ 




Experimental Taphonomist 




DYING IS EASY. The study of how 
an animal wandering the tundra 
becomes a fossil underground: That's 
hard. To familiarize themselves with 
the mechanics of death and decay, 
taphonomists study the disintegration 
of worms, elephants and even humans. 
Travis Rayne Pickering, a tapliono 
mist and paleoanthropologist at the 
University of Wisconsin, concentrates 
on big cat kills in Africa. The idea is 
to create a reference to help figure out 
whether fossil animals were killed by 
early humans — a sign of our sophisti- 
cation — or by predators like big cats. 
Pickering and his team scour the 
countryside for the remains of a kill 
to assess the aftermath and flay the 
carcass. "Sometimes the flesh is loose 



enough to get your fingers in there and 
pull it off. But it usually takes quite 
a bit of boiling to get the skin off the 
head, and there's brain tissue to get out 
as well," says Pickering, who has had to 
fend off scavenging animals from his 
butchering camp. During other proj- 
ects, he uses flint chips and rocks based 
on prehistoric tools to determine what 
kind of markings early humans made 
while butchering meat. Getting arm- 
deep in gazelle guts has helped reveal 
evidence of cannibalism, for instance, 
on a twchmillion-year-old human fossil. 
"It's the type of damage you get when 
removing the mandible to get meat 
off the face and the tongue. Without 
taphonomic research, we wouldn't be 
able to interpret those results." 
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Mars Simulator Crew 

THERE ARE PLENTY of technical problems on the way to (who aren't earning a spot on any real Mars mission, by the 

Mars: how to avoid excess radiation, maintain food supplies, way) will drink reprocessed urine and eat freeze-dried food, 

and generally not die. But the real hazard between here and home-baked bread and whatever grows in the greenhouse, 

there is going nuts. That's why this spring, six participants Any breakdowns, engineering or otherwise, must be rem- 

in the European Space Agency and Russia's Institute for edied by the cozy crew, who will be constandy recorded by 

Biomedical Problems 's Mars500 program are going to lock 18 cameras. Communication with mission control is delayed 

themselves in a series of metal tubes in a facility in Moscow by 40 minutes. The reward: After 250 days, three lucky 

for 520 days, roughly the time it should take to travel 100 Marstronauts will be allowed to leave their 2,100-square-foot 

million miles to Mars, spend 30 days there, and return. Bozhe capsule, in spacesuits, to giddily explore some other unit 

moy, that's a long time without a shower or a window. dolled up to look like Mars for a month, before crawling 

Psychologists and biologists will be observing the ef- back inside for the final 240 days. Have we mentioned how 

fects of cramped quarters and social isolation on the four flippin' long that is? A similar experiment by the Institute 

Russians and two others chosen from an applicant pool of for Biomedical Problems in 1999 ended in a bloody nose, 

5,000 pilots and scientists from 45 countries. The winners sexual harassment and a deserter — after only 1 10 days. 
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WHERE TDMDRRDWS TECHNOLOGY BEGINS 



ICE SCOUT 



A LEGENDARY SPORTS-CAR BUILDER ENGINEERS A 
FEATHERWEIGHT, ETHANOL-POWERED SUPERCAR 
ON SKIS TO LEAD AN EXPEDITION ACROSS ANTARCTICA 

BY MICHAEL DUMIAK ILLUSTRATION BY PETER BOLLINGER 



When you're driving a 4.7-ton truck 
filled with scientific equipment 
across a crevasse-strewn Antarctic 
wasteland, cfioosing tfie right path is 
critical. Deep cracks in the ice, invis- 
ible from a distance, can swallow a 
truck whole. An Antarctic expedition 
needs an ultra-light scout vehicle to 
run ahead and find a safe route before 
the heavy machinery rolls through. 
That's exactly what the Concept Ice 
Vehicle (CIV) is built to do. 

It's the creation of England's 
Lotus Engineering, an arm of the cus- 
tom automaker famous for building 
lightweight, go-kart-height sports 
cars like the Esprit and Elise. The 
CIV will lead this fall's Moon Regan 
TransAntarctic Expedition, a 3,000- 
mile trek whose goal is to gather 
information about snowfall patterns, 
the Antarctic atmosphere, and the 
performance of biofuels in one of the 
world's harshest environments. 

Made of 80 percent aircraft-grade 
aluminum, the sled weighs only 793 
pounds, light enough that its crew can 
drag it across the snow if the terrain 
gets too rough. The vehicle glides 
on three Teflon-coated skis, each 
mounted independently to shocks 
that can flex more than two feet in 
case of a particularly brutal bump. 
"You ride along the snow, and it can 
be very flat, " says Kieron Bradley, 
the former Formula One engineer 





ENGINE The modified 120hp, 
two-cylinder BMW motor- 
cycle engine is expected 
to get approximately iO 
miles per gallon running 
on E85 (85 percent etha- 
nol, 15 percent gasoline). 



who led the CIV team. "All of a sudden, 
it's four-foot sastrugi"— irregular snow 
ridges, cut by the wind, that would sink a 
regular snowmobile. Once out in front of 
the pack, the CIV will use ice-penetrating 
radar to detect crevasses and other haz- 
ards in order to map out a route for two 
six-wheel trucks carrying the rest of the 
crew and equipment. 

The CIV's engine, a 1.15-liter twin- 
stroke BMW motorcycle engine modified 
to use E85 fuel (85 percent ethanol), is 
itself a bit of an experiment: Part of the 



expedition's goal is to measure the vis- 
cosity and combustion point of ethanol 
in a variety of altitudes and extremely 
cold temperatures. The 120-horsepower 
engine drives a rear-mounted, carbon- 
fiber propeller capable of pushing the 
CIV to 85 mph— faster than any smart 
operator will drive it in a low-contrast, 
snow-blinded environment like the Ant- 
arctic, where the driver will need plenty 
of time to react to any surprises. 

The CIV will begin testing next 
month at Lotus's proving grounds in 
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COCKPIT The open canopy directs air 
over the coclcpit, making it impossible 
for ice to build up on the windshield. 
What about the cold? "There's no such 
thing as bad weather," says engineer 
Kieron Bradley. "Just bad clothing." 



SKIS The three Teflon-coated skis 
are mounted to independently sus- 
pended legs that can give up to two 
feet for cushioning in rough terrain. 





Sweden, and if all goes well, in Novem- 
ber it will lead the English adventurers 
Andrew Regan, Andrew Moon and Jason 
de Carteret on a full traverse of Antarc- 
tica, from the western Ronne ice shelf, 
across the South Pole, and then north 
through the Trans-Antarctic Mountain 
range to McMurdo Bay. After that jour- 
ney, the CIV will have done its duty, "it's 
made with one purpose only," Bradley 
says— to finish the expedition success- 
fully. "What they do with it afterward? 
It's entirely up to them." 
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COLD 




TWO PHILADELPHIA DOCTORS ARE CHAMPIONING AN 
UNCONVENTIONAL NEW TREATMENT FOR KEEPING 
CARDIAC-ARREST VICTIMS ALIVE. WITH AS LITTLE BRAIN 
DAMAGE AS POSSIBLE: JUST GIVE THEM HYPOTHERMIA 

BY MELINDA WENNER PHOTOGRAPHS BY JOHN B. CARNETT 



AT 3 P.M. last June 22, Pam Barco's 
heart stopped. The 46-year-old ER clerk at 
the Children's Hospital of Philadelphia was 
near the end of her shift when she felt dizzy, 
put her head down on her desk, and sud- 
denly stopped breathing. A nearby co-worker 
saw Barco slump over and shouted, "Staff 
emergency!" Minutes later, a dozen doctors 
and nurses surrounded Barco's body. They 
shocked her with a defibrillator. No response. 
They shocked her twice more. Nothing. 
Then: Beep. Beep. Beep. 

On TV, this is when everyone breathes a 
sigh of relief In real life, though, 9 out of 10 
cardiac-arrest patients whose hearts are 
restarted end up dying in the hospital; of the 
survivors, one out of eight suffers permanent 
brain damage. Every minute that the heart 
isn't pumping starves the brain and other or- 
gans of oxygen, depriving their cells of energy. 

Although Barco's heart was beating, her 
blood pressure was dangerously low, and 
she wasn't getting enough oxygen. Doctors 
inserted a breathing tube. When she was 
stable enough to be moved, they wheeled 
her next door to the University of Pennsylva- 
nia hospital and up to the cardiac-care unit 
on the eighth floor. 

Nurse Jamie Weller had everything set 



up. First she gave Barco a sedative to 
knock her out, and then another drug 
that paralyzed her so she wouldn't shiver. 
She hooked Barco's IV up to a bag of 
35°-40°F saline and wrapped her legs and 
torso in what looked like bubble wrap 
with cold water flowing through it. By the 
morning, Barco's body temperature was 
91", cold enough that she officially had 
hypothermia, just as the doctors intended 
She stayed like that for 24 hours. 

Barco was lucky. She happened to 
collapse next door to the Penn Center 
for Resuscitation Science, where doctors 
Lance Becker and Benjamin Abella are 
convinced that a procedure that sounds 
like torture would in fact increase Barco's 
chances of surviving, while minimizing 
brain damage. The treatment is called 
therapeutic hypothermia, and it's based 
on the idea that what damages tissue in 
the heart and brain isn't the heart stop- 
ping, but rather its sudden restarting 
and the destructive natural reactions 
that occur when the oxygen comes 
back — unless the body is cold enough 
to slow the process. Two clinical trials in 
2002 showed that cooling resuscitated 
patients within four hours of defibrilla- 



tion increased their survival rate by 20 
percent, even if they had been clini- 
cally dead for as long as an hour. A 
more recent study at the University of 
Pittsburgh School of Medicine, which 
has been using the technique for five 
years, showed that among certain 
groups, cooling doubled the number 
of survivors. 

Yet many people have never 
heard of therapeutic hypothermia, 
and few doctors are using it. For all 
its promise, inducing controlled hypo- 
thermia is a complex procedure that 
requires doctors to develop and learn 
a protocol, buy special equipment, 
and train staff from multiple depart- 
ments — all for something that sound.s 
entirely counterintuitive. It's also a 
procedure that punishes imprecision: 
Cool a patient a few degrees too far, 
and you could stop her heart again. 

But the U. Penn doctors who are 
the treatment's bi^est proponents say 
that not only should the procedure be 
standard, but that doctors should go 
even further. They're running studies 
on mice and pigs that surest that it's 
better to start cooling before restart- 
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ing the heart. Soon they will start testing 
this idea on humans with a machine that 
would let emergency-medical technicicins 
mn a "frozen slushee " IV into patients. In 
Becker and Abella's ideal world, at least 15 
percent of the 166,000 people who have 
a cardiac arrest outside the hospital every 
year will be frozen and paralyzed before 
they even reach the ER. 

WHY COLD WORKS 

Becker, the director of the Penn Center for 
Resuscitation Science, seems like a friend- 
lier version of TV's Gregory House — a 
detective in a white coat and scrubs. As a 
medical resident in Chicago in the early 
1980s, he found himself attracted to the 
ER (to the "really, really sick patients, ' he 
says) because he found the task of deduc- 
ing what was wrong with them more 
interesting than the treatment. 

After spending his early career at 
Michael Reese Hospital in Chicago, Becker 
started questioning the published statis- 
tics about cardiac arrest. (A heart attack 
is what happens when blood flow to the 
heart is restricted; cardiac arrest means 
the heart has suddenly just stopped. The 
latter is much rarer.) He had read that 18 
percent of patients survive, but, he says, 
"I knew after working in the emergency 
department for a while that [that figure] 
wasn't anything close to reality." So in 
1989 he analyzed data from hospital and 
paramedic reports for more than 3,000 
local cases. He found that the rates were 
off by a factor of 10 — only 1.8 percent of 
cardiac-arrest victims in Chicago lived. 
(The earlier studies were performed in 
small cities, where patients were typically 
reached more quickly and were more likely 
to receive CPR from a bystander.) Three 
years later, a study in New York City came 
up with a similar number: 1.4 percent. 

But why were f)eople dying even 
after their hearts had restarted? The ques- 
tion nagged at Becker as he began his 
assistant professorship at the University 
of Chicago Hospital in the early 1990s. 
Scientists believed that when the heart 
stopped pumping oxygen-rich blood, 
cells started to die. If that were true, then 
cells should fare better when the heart 
starts pumping again. "What we saw 
was almost the opposite," he says. Becker 



watched heart cells under a microscope 
as he deprived them of oxygen for an 
hour. Then he gave them oxygen, or "re- 
perfused" them, for another three hours. 
Only 4 percent of the cells showed dam- 
age initially, but 73 percent showed signs 
of injury immediately after the oxygen 
came back. He realized that there was 
something destructive about the sudden 
recirculation of oxygen. 

Two more years of experiments re 
vealed one of the key mechanisms. Tiny 
organelles called mitochondria use oxygen 
to produce energy, and they do so very 
carefully — add or subtract an electron 
from an oxygen atom at the wrong time, 
and it becomes a free radical, an ion pow- 
erful enough to damage cell structures 
and mutate DNA. Cells have systems in 
place to prevent these dangerous chain 
reactions, and to maintain other delicate 
ion balances, but without oxygen those 
systems break down. When oxygen flow 
returns, the mitochondria start produc- 
ing hordes of free radicals; other cellular 
ion levels also go awry. The injured cells 
start dying, and in response, the immune 
system releases chemicals that worsen the 
effect. The problem is most pronounced 
in the heart and the brain, which use 
more oxygen than other organ.s. 

"THERAPEUTIC 
HYPOTHERMIA 
SEEMS LIKE A 
GOOD IDEA." 
SAYS BARCO'S 
CARDIOLOGIST 
"BUT THERE 
ARE JUST 
SO MANY 
VARIABLES." 



Around the same time, Becker 
made another surprising observa- 
tion. As all scientists do, he kept his 
cells in incubators at 98.6°. But when 
he left them out for a few hours and 
they cooled a bit, "we found that 
there were differences in rates of cell 
death," he says, because the mitochon- 
dria and the immune system aren't as 
active at low temperatures. 

Although doctors had theorized 
as far back as the 1950s that cooling 
patients after cardiac arrest could help 
them survive, Becker's reperfusion 
research was one of the first good 
explanations of why it worked at the 
cellular level. "But we had to ask our- 
selves this very difficult question," he 
says. "Did what we were seeing in cells 
translate to p)eople?" So after publish- 
ing his findings, he began experiment- 
ing on mice and, by 1999, pigs. All 
the results were consistent with what 
he'd seen in cells, and with what other 
researchers were finding. In 2002, doc- 
tors in Europe and Australia published 
the first human studies, showing that 
the treatment saved one out of every 
five patients who would have other- 
wise died. By 2003, Becker was using 
the treatment on his own patients in 
Chicago. In 2005 he and Abella even 
helped convince the American Heart 
Association to endorse hypothermia 
in its recommended guidelines. Today, 
ambulances in New York, Miami, Bos- 
ton and Seattle will take cardiac-arrest 
victims only to hospitals that have 
cooling protocols. Freezing your pa- 
tients has gained official acceptance. 

THE TROUBLE 
WITH HYPOTHERMIA 

But if the AHA endorsement repre- 
sented a mainstreaming of the treat 
ment, it didn't result in wridespread use, 
especially outside those urban areas. 
According to a 2006 survey by Abella, 
just 26 percent of U.S. emergency- 
room and cardiology doctors had ever 
cooled a patient after cardiac arrest. 
The guidelines advise doctors to use 
cooling, but they don't go into detail 
about how best to do it. In addition. 
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HOW A COLD HEART CAN SAVE YOUR BRAIN. 



In therapeutic hypothermia, doctors intentionally cool cardiac-arrest 
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Usually, cells con- 
sume oxygen and 
glucose to produce 
the energy molecule 
ATP. Below, what 
happens to a cell 
when cardiac arrest 
cuts off the oxygen 
and the body is 
resuscitated, either 
normally or cooled. 



patients to 91 ■ 1 ne laea is to siow tne ceiiuiar reactions tnat can cause 



brain and other organ damage after the heart restarts. The physician 
Lance Becker found that giving oxygen to cells that had been 



starved while the heart was stopped causes the cell to produce 
too many free radicals, which sends it into, suicide mode. 
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Calcium 



When the cell's ion pumps 
shut down, the cell immedi- 
ately begins hoarding excess 
calcium ions and dangerous 
free radicals. 



If doctors cool the patient 
after cardiac arrest, the 
cells free-radical and 
calcium levels remain 
relatively low. 



For reasons poorly under- 
stood, body-temperature 
cells with disrupted ion 
levels provoke the immune 
system to attack the cell. 



With normal ion levels, 
the cell does not alert the 
immune system to any 
major problems when 
the oxygen returns. 




Mechanisms inside the cell 
kick-start various processes 
that cause it to rip itself 
apart, essentially commit- 
ting suicide. 



The chilled cell is able to 
withstand the shock of 
restarting cellular me- 
tabolism, and it eventu- 
ally recovers function. 
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they recommend the treatment for only a 
subset of patients — those who exfxjrience 
ventricular fibrillation (one of four forms 
of cardiac arrest) and collapse outside of 
the hospital — because already hospital- 
ized patients tend to be sicker, so cooling 
them is riskier. Perhaps as a result, few 
doctors seem to be using the technique. 

"It seems like a good idea, but there 
are so many variables," says Barco's cardi- 
ologist, Jonathan Gomberg, who, despite 
working with Becker and Abella at Pbnn, 
still seems uncertain about hypothermia. 
If a p>atient's heart has stopped for more 
than a certain length of time, is he still 
worth cooling? Penn's limit is an hour; 
much longer than that, and severe brain 
damage is difficult to avoid. If a patient 
wakes up after resuscitation and seems 
OK, should he be sedated again for cool- 
ing, since more sedation can also pose 
risks? Penn says no. The list goes on. 
"When the science is clear, there's one 
answer, and that's what you do, " says 
Abella, now the hospital's clinical-research 
director. But that's not the case with 
hypothermia yet, so each hospital has to 
develop its ovm protocol. Even Penn cools 
only about 25 cardiac-arrest patients a year. 

When Barco was brought to Penn 
from the Children's Hospital, the ER doc- 
tors immediately called the cardiac<are 
unit so that nurses could ready the cooling 
equipment. The unit also had to find a 
nurse who wasn't busy and could spend 
the entire night in Barco's room in case 
something went wrong. 

And a lot can. In the early stages of 
cooling, Barco's heart wasn't pumping 
strongly enough. The nurses kept her on 
blood-pressure medications and reduced 
her saline, because when the heart is not 
pumping properly, fluid can collect in 
the lungs. If her body temperature had 
slipfjed below 86 , her heart could have 
immediately failed. 

Becker and Abella are now working to 
address at least some of the practical resis- 
tance to hypothermia by designing stud- 
ies to determine the most effective ways 
to cool. If the parameters are more clear- 
cut, the protocol more established, they 
believe it will be easier for hospitals to 
adopt. Yet they may have just dug them- 
selves a deeper hole. Their latest research, 
which indicates that patients may be bet- 




ter off if doctors begin cooling even before 
they restart the heart, will require more 
precision and an even greater tnist in the 
treatment. How long will a doctor or EMT 
really let someone lie there with her heart 
stopped while he gets the ice ready? 

AN IVSLU5HEE 

On May 20, 1999, 29-year-old Anna 
Bagenholm was skiing with friends near 
Narvik, Norway, one of the most north- 
erly towns in the world. A little after 
6 p.m., on a path down a waterfall gully, 
she crashed and fell headfirst into a river. 
Her body wedged between some rocks 
and overlying ice; fortunately, she found 
an air pocket so she could breathe. Her 



COOL DOCS Lance Becker [left] 
and Ben Abella [right] of the Penn 
Center for Resuscitation Science 
now believe that doctors should cool 
patients before restarting the heart. 



friends found her almost fully immersed 
underwater. But they couldn't get her out. 

Ten minutes passed as Bagenholm 
struggled in the icy water. Twenty. Thirty. 
After 40 minutes, her body went limp — 
either she had drov^med or the cold had 
stopfjed her heart. When the rescue team 
arrived at 7:40, they cut a hole in the ice 
and took her body out. Her temp»erature 
was 57.9°. They inserted a breathing tube 
and began continuous CPR. Her heart 
wouldn't restart, but pumping would at 
least get some oxygen to her organs. 

An hour-long helicopter ride brought 
Bagenholm to the Tromso University 
Hospital, where she was put on a heart- 
lung machine that breathed and pumped 
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WE CONSIDER SOMEONE LOST" 



blood for her as she rewarmed At lo 
p.m. her heart started beating regu- 
larly on its own. By morning, her body 
was back up to normal temperature. 
Doctors sedated her for another three 
days and then slowly took her off the 
drugs. Eventually, she opened her 
eyes. She was alive and responsive, 
her brain virtually undamaged despite 
more than an hour without oxygen. 
After four months of rehabilitation, 
she went back to work. 

Becker read Bagenholm's story in 
the medical journal the Lancet in Janu- 
ary 2000, while he was deep into his 
own hypothermia research. He was 
stunned at how long she had survived 
without oxygen, but the variable was 
clear: Bagenholm was cold before her 
heart restarted. "It was one of the sto- 
ries that exemplifies that there is great 
potential for (hypothermia| if we could 
figure out how to use it in an optimal 
way," Becker says. He and Abella now 
think "optimal" means "sooner." 

In a study they published in 
2007, the pair showed that mice 



in cardiac arrest were more likely to 
survive if the experimenters waited to 
resuscitate them until after cooling had 
started. It was a provocative finding, 
because it suggested that the damage 
caused by a few extra minutes of oxy- 
gen deprivation is mitigated by getting 
a jump start on the cooling. The faster 
doctors can cool a patient, the fewer 
cells will die as they're reperfused. 

With the help of postdoctoral en- 
gineer |osh Lampe, Becker and Abella 
have designed a machine that uses IVs 
to flush the body with an ice-water saline 
mixture — "like a slushee, a slurpjee, a 
margarita," Lampte says. The machine 
makes its slurry on demand and should 
drop a person's temperature to 91° in two 
hours, versus the eight it takes now. If 
things go well with their first prototype, 
which they're currently testing on pigs, 
Becker and Lampe will apply for FDA 
approval to use the machine on cardiac- 
arrest patients in a clinical trial. It should 
be possible, Lampe says, to make it por- 
table. "Dream comes true, it's in an am- 
bulance and the EMT does it," he says. 



CHEATING DEATH 

Back in the cardiac-care unit, Barco was fi- 
nally rewarming after 24 cold hours. The 
cooling wraps and cold saline were gone. 
Nurse Dana Bower was carefully watching 
Barco 's vital signs during the eight-hour pro- 
cess for signs of "rewarming shock," when 
blood pressure drops suddenly and mysteri- 
ously. Once Barco was back at 98.6°, Bower 
removed her breathing tube and stopped 
giving her paralytic drugs and sedatives. Doc- 
tors also checked her heart rhythm with an 
electrocardiogram, but it was irregular. Afraid 
her heart was failing, they told her family 
that she might need a transplant. No one 
knew yet how her brain was faring, either. 

Barco remained unconscious for four 
days. She started having problems breath- 
ing, so the breathing tube went back in. 
She fluttered in and out of consciousness 
for a couple days. She started grabbing her 
breathing tube to try to pull it out. Doctors 
had to put her in restraints. 

Eventually, Barco awoke for hours at a 
time. At first, she would talk to her kids but 
forget the next day what she had said. As she 
improved, though, doctors found no lasting 
brain damage. They removed the breathing 
tube and implanted a defibrillator in her 
chest She left the hospital three weeks later. 

Slowly, the weight of what had hap- 
pened to her settled in. Barco realized that 
she had literally been within feet of certain 
death. If she had coUapsed somewhere 
where people couldn't have found her, she 
might be gone. "I could've been in the bath- 
room, I could've been anywhere," she says. 

Abella believes that the more doctors 
learn to use hypothermia, the less of a death 
sentence those circumstances will be. In the 
past, doctors refused to bring back patients 
who had been clinically dead for more than 
an hour because they assumed that the 
brain damage would be debilitating. Now 
"hypothermia is beginning to change the 
boundaries for when we would consider 
someone lost, or beyond the hopie of resusci- 
tation," Abella says. "Death was death. But it's 
increasingly evident that even after the heart 
is stopped, a lot of biological activities are go- 
ing on in the brain, heart and other tissues — 
so the tissues aren't dead. It's exciting, it's 
really tremendous, but it's really humbling." 



Melinda Wenner is a freelance writer 
in Brooklyn, New YorL 
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The Air Force has an ambitious plan to wean American aviation 
off oil. But will the cure be worse than the disease? 



IN THE NOT-SO-DISTANT FUTURE, cars could run on electricity, 
power plants on wind and solar energy, and city buses on zero-emission hydrogen 
fuel cells. But airplanes? Those just might mn on coal. 

Yes, coal. The U.S. Air Force wants to create a synthetic-fuel industry that, 
unless something better comes along, will mine America's massive coal supply 
(we have more than a quarter of the world's known reserves) and turn it into 
enough jet fuel for half its domestic operations to run on a 50/50 blend of 
synthetic and regular fuel by 2016. By the Air Force's logic, it has no choice. It 
u.ses more fuel than all the other branches of the military combined, burning 
through 2.5 billion gallons of the stuff in 2007 alone— 10 percent of the total used 
by the entire domestic-aviation fuel market — at a cost of $5.6 billion. And although 
oil prices have dropped in recent months, no one expects the relief to last indefinitely. 

Yet alternative fuels for aviation are hard to come by. The Air Force says it's 
open to all sources of power for its fleet, but according to former assistant secretary 
of the Air Force William Anderson, petroleum, natural gas and coal are our only 




Take coal. 
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THREE KEY FACTS 




The Air Force uses more fuel than any other branch of 
the military— 2.5 billion gallons in 2007 alone. 

It plans to run many of its planes on a blend of synthetic 
jet fuel, most likely made from coal, by 2016. 




3 



But the plan, which could result in new coal mines and 
twice the carbon emissions, is currently illegal. 






Steam it to form "syngas". 



Expose that to catalysts. 



And voila: jet fuel 
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current options — and when you look at the U.S.'s resources, 
the choice is clear. "We're not the largest holder of oil reserves, 
so that's not a good option," he says. "We're not the biggest 
holder of natural gas. But we are the Saudi Arabia of coal." 
So the Air Force is doing its best to spark a domestic fuel 
industry that would be devoted, most likely, to digging new 
coal mines and building the country's first major coal-to- 
liquids (CTL) plants. To make the market bigger, it wants 
to convince the other branches of the military and even 
domestic airlines to run their fleets on liquefied coal, too. 

From a purely martial perspective, the strategic benefits of 
this plan are obvious: The U.S. would use far less oil imported 
from countries it doesn't get along with. But there are 
problems, like the fact that the plan could generate twice the 
carbon dioxide emissions of current fuels — making it, thanks 
to a sp)ecial clause in the 2007 energy bill, illegal. 

ONE GOOD THING about transforming coal into jet fuel 
is that we know how to do it. In the 1920s, German scientists 
figured out a method for turning raw materials such as coal 
and natural gas into liquid fuel. It essentially involves steaming 
the coal to produce a hydrogen-and-carbon-monoxide gas, and 
then, through something called the Fischer-Tropsch process, 
exposing that gas to a series of catalysts to convert it to a liquid 
fuel. Hitler used the technique to power Germany in World 
War II, and during apartheid, when South Africa was facing 
embargoes, its government tweaked the process so that it 
could produce jet fuel as well. Once you've got the fuel, it's just 
a matter of proving that your planes can run safely on it. The 
Air Force has certified the B-52 and C-17 for unlimited use of a 
50/50 synthetic fuel blend; has tested its B-i Bomber, F-15, F-22 
and KC-135; and aims to certify its entire fleet by 2011. 

CTL proponents, aware that coal has an image problem, 
fend off criticism by saying that the fuel is actually "greener" 
than jet fuel made from petroleum. What they mean is that 
during the gasification process, jet fuel from coal is scrubbed 
clean of particulate emissions as well as sulfur dioxide and 
nitrogen oxide — the stuff that causes acid rain — so it is in 
one sense cleaner to burn. But that leaves out a crucial bit 
of information: Between mining the coal and burning the 

I THE BEST-CASE SCENARIO: COAL- I 
BASED JET FUEL EMITS THE SAME il 
AMOUNT OF CARBON AS TODAY'S 1 
JET FUEL BUT THE BEST-CASE 
SCENARIO REQUIRES TECHNOLOGY I 
THAT'S AT LEAST A DECADE away: i 
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resulting jet fiiel, coal-to-liquids fuel produces twice as much 
CO^ as the existing petroleum-derived fuel. The potential 
effect of creating a market for CTL fuels is frightening enough 
to environmentalists that last year Representative Henry 
Waxman, who now heads the House Committee on Energy 
and Commerce, added a clause to the 2007 energy bill — 
Section 526 — forbidding the U.S. government from spending 
taxpayer money on fuels that emit more greenhouse gases 
than the fuels we're already using. 

That hasn't stopped the Air Force from moving ahead with 
its plan — it simply says that the companies that produce the 
fuel will have to figure out a way to comply with Section 526. 
So while lobbyists for both the coal and petroleum industries 
work aggressively to get Section 526 repealed, jwtential CTL 
suppliers are looking into technology that could, theoretically, 
clean coal-based jet fuel enough that it's the greenhouse-gas 
equivalent of petroleum. 

There are a few ways to get there, none of them easy, 
including recycling CO^ by running it back through the 
Fischer-Tropsch process to produce more fuel (after all, carbon 
dioxide has carbon in it, the same energy source as fossil fuel), 
using the CO^ to grow oil-producing algae, or turning the 
carbon into usable industrial gases. The Air Force estimates 
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GAS-GUZZLERS OF THE SKY The Air Force flies some 
51,000 aerial refueling missions a year in support of air- 
craft like the F-16 Falcon [right] and the B-2 Spirit stealth 
bomber [facing page]. The B-2 can fly across the world 
in a single run as long as it's fortified with several 
hits from an airborne fuel tanker along the way. 






that it will be at least a decade, however, before any of those 
technologies can be used at anywhere near a broad scale. 
More feasible is using CO^ for something called enhanced oil 
recovery — liquefying and pumping the CO^ into dying oil 
wells to push remaining oil to the surface. But the danger in 
that process is that it might contribute to the very problem it's 
trying solve, because the energy required for liquefication will 
almost certainly come from carbon-emitting fossil fuels. Then 
there are long-term consequences to consider. Will the carbon 
dioxide leak out of the oil well? No one knows. 

The same long-term concerns vex another oft-discussed 
solution: carbon capture and storage. Currendy being done 
at several small demonstration plants outside the U.S., this 
process involves capturing the CO^ as it's released from the 
Fischer-Tropsch reactor (the part where the synthetic gas 
turns into a liquid fuel) and pumping it into formations 
underground — essentially sweeping it under llie rug, where it 
may or may not stay. But according to Lowell Miller, director 
of the U.S. Department of Energy's Office of Sequestration, 
Hydrogen, and Clean Coal Fuels, the real challenge of carbon 
sequestration is the vast amounts of money it will take to 
make it work. University of Manitoba professor Vaclav 
Smil has estimated that sequestering just lo percent of the 
world's 2005 CO^ emissions would require more plants and 
pipelines than are used in the entire worldwide business 
of crude-oil extraction. And there are other setbacks. Last 
year the Department of Energy canceled the main feature 
of its FutureGen project — the creation of the country's first 
commercial-size coal-fired plant that would capture all of its 
carbon emissions — because it was so far over budget. 



ULTIMATELY, THE QUESTION is this: Is it better 

to send American aviation down the road toward coal-based 
fuel without a clear idea of what to do about the extra carbon 
emissions, or to keep on burning billions of gallons of imported 
oil every year? The lack of alternatives makes this debate tricky. 
Finding renewable sources of jet fuel is "going to be tough, 
there's no doubt about it," says Tyson Slocum, director of the 
public-interest group Public Citizen's Energy Program. "You 
can't put solar panels on a jet airplane." 

The problem can even make committed environmentalists 
soften a bit toward oil. Henry Henderson and Shannon Fisk of 
the Natural Resources Defense Council suggest that we scrap 
liquid coal entirely and invest in oil-saving technologies that 
we already have, like hybrid and electric cfu-s and trucks. That 
could free up more oil for jet fuel, lowering its cost and buying 
time to search for sustainable alternatives. 

Eventually, new biofuels that cut carbon without raising 
food prices could be the answer. Some companies are already 
working on them. Virgin Atlantic flew a jumbo jet from 
London to Amsterdam last year using a fuel partially derived 
from Brazilian babassu nuts and coconuts. Last September 
saw the launch of the Sustainable Aviation Fuels Users 
Group, a coalition of Boeing, the NRDC, and several other 
airlines and environmental groups that aims to encourage 
the development of low-carbon fuels. In the meantime, the 
American military might very well start powering its future 
using the hydrocarbon fuel of the past. 



Catherine Price's most recent article for Popular Science was 
"The Anonymity Experiment, " last March. 
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NOW, MORE MPG 
WITH THE WORLD'S 
FIRST ECO-FRIENDLY 
SPARK PLUG 





Actually, it's called a pulse plug — here's why its technology should be in your engine. 



Until now, every gallon of gas you bought was ignited by a 
simple spark plug— an outmoded technology that has barely 
changed in 100 years. But now you can change to a new eco- 
friendly pulse plug that uses an advanced technology to make 
every drop of gas burn better and cleaner. 

This new technology — with its eight patents — is based on 
plasma research supported by the world famous Sandia 
National Laboratories— and yes, that's definitely rocket science. 



The result: the improved combustion efficiency burns fuel sooner 
and more effectively, which means better fuel mileage, less CO2 
based emissions, and better overall drivability. For example, here 
is the result of a recent, highly-controlled fuel consumption lab test: 



2007 Toyota Prius 




SPARK PLUG: 44.8 MPG 



PULSE PLUG: 49.2 MPG 



L 



See the difference in tectinology: compare the cross section of a 
typical spark plug above, with that of the new pulse plug below. 



20 



30 




Here's how it works: electrical energy from the engine's power 
coil is stored in the pulse plug's built-in capacitor. At the exact 
moment needed, that energy is released in an amazingly quick 
(two nanosecond), powerful, high-energy pulse. 



0 10 

Test results: 

• 4.4 more MPG 

• Reduces CO2 by a quarter-ton annually^ 

Too good to be true? Stop wondering and try 
a set in your engine. With our 100% money- 
back guarantee,* you have nothing to lose: 

• Satisfaction in 30 days or your money back 

• Pulse plugs last 50.000 miles and/or 4 years 

• Will not harm your engine or void its warranty 



40 



50 



100% 



Pulstar.com 1 1-888-847-8573 

• It not satisfied in 30 days of purchase, return for a full refund. 

^ Based on 12K mi/yr. More fuel economy tests at pulstar com 

Copyright i? 2008 Eneipulse Incorporated, all rights reserved 
\ 



A spark of genius 



FOR MOST STOCK CARS. TRUCKS & SUVS 

Available at: AutoZone. 
JC Whitney, and CSK Auto 

IClMCkgr.Scbiicks.Kragral 
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Making tungsten 
carbide at home 









^jMj^^gl^ Build lights to keep plants 
^ ^gj^g thriving over the winter 
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Go beyond Google for 
better Web search results 



THAR SHE BLOWS 

AN EIGHT-CYLINDER SNOWBLOWER TAKES ON WINTER IN CANADA 



ALL CLEAR Metal fabricator Kai 
Grundt adorned tfie front of his 
snowblower witfi a tribute to his 
favorite magazine. 




When Kai Grundt announced 
his decision to build the ultinnate 
snowblower from a discarded V8 
engine, a friend of his just laughed. 
So a year later, instead of showing his 
buddy the finished product, Grundt 
showed hinn what it could do. He 
buried the man's truck under a seven- 
foot-tall pyramid of snow. From two 
houses away. 

Since Grundt, a metal fabricator 
in Iv^uskoka, Ontario, started with the 
huge engine from his old Chevy truck, 
he knew power wouldn't be a problem. 
But the 800-plus-pound machine also 
had to be easy to handle. He didn't 
want the snowblower racing away 
when he revved the blades that suck 
up the snow— the V8's crankshaft 
spins them up to 6,200 rpm— so he 
chose to run its tank-like tracks via 
a different system. Powered by the 
'i12-horsepower V8, a hydraulic pump 
feeds a pair of hydraulic motors that 
each turn one of the tracks. This 
allows him to give the blades a boost 
while keeping the massive machine 
moving at a safe pace. Using controls 
built into the handlebars, he can also 
turn one track forward and the other 
in reverse, spinning the rig in place. 

Grundt is now designing a kit to 
let others build their own driveway- 
clearing monster, and this winter he 
hopes to set a Guinness world record 
for a brand-new category: long- 
distance snowblowing. He figures he'll 
clear 100 feet easily. -GREGORY MONE 

ISEE HOW IT WORKS, NEXT PAGE) 
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DESTROYED , 
IN SECONDS ( 

Planes collide, 
tornadoes strike and 
things go 'BOOM!' 



8PM 



ONE WAY OUT 

Will escape artist 
Jonathan Goodwin 
get out or get hurt? 



9PM 



MAN VS WILD 




Bear's back and 
putting a smackdown 
on Mother Nature. 



10PM 




discovery.com 
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YOU BUILT WHAT?! 

HOW THE V8 SNDWBLOWER WORKS 




I 



• BLADES 

The machine has an extra-wide auger 
and large customized blades to grab and 
throw the snow. The engine can spin the 
blades nearly twice as fast as a conven- 
tional snowblower, enabling it to blow 
thick snow a long distance. 

• COMFORT 

Moving snow can be a frigid business, so 
Grundt installed a remote-start system 
to get the machine warmed up before 
he steps outside. The blower doubles 
as a heater, too. He faced the engine's 
radiator toward the back; an electric fan 
blows excess heat right at his legs. He 
also built a hollow handlebar and rigged 
it such that the engine's coolant flows 
through. The fluid heats the bar, keeping 
his hands toasty in the dead of winter 



• NOISE CONTROL 

Twin, custom-designed pipes ensure that 
there's no exhaust streaming into the 
driver's face during operation. Grundt 
also gave the pipes a series of interior 
channels that reroute and slow down the 
expelled air, dampening the noise. Cut- 
ting down on the decibel level keeps the 
neighbors happy. 

• DURABILITY 

Early models of the snowblower used 
rubber tires, but Grundt decided to switch 
to tracks instead because the wheels 
couldn't bear the weight or the cold. 
Even the dashboard-mounted gauges 
were chosen for toughness— he installed 
heavy-duty boat gauges, which are better 
equipped to withstand the freezing, snow- 
filled Canadian air. 




PANEL DISCUSSION A driver's-eye view of the machine's heavy-duty controls 
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MAINTAIN 
FOCUS 



1 TAKE A GUILT TRIP 

Find out where your day went. 
RescueTime [rescuetime.com] 
logs the number of nninutes that 
you've spent on every site and 
application. You can then view the 
data in charts and graphs to spot 
the biggest focus-breakers. 



2 



^ DISABLE THE WEB 

Quit your Web addiction cold-turkey 
by downloading Browser Timer (Win- 
dows; codejacked.com] to shut down 
your browser after a specified amount 
of surfing time. Or try Freedom (Mac; 
ibiblio.org]. which temporarily kills 
your Internet connection altogether 
(In a pinch, you can bring it back by 
restarting your computer) 

I") BLACK OUT 

Once you've shut off the Net, cure 
your remaining ADD with Clutter 
Cloak (Windows; tomcooke.me.uk] or 
Think (Mac; freeverse.coml. Both cut 
distractions by covering everything on 
your screen in solid black except the 
window you're working in. 



4 



KEEP TIME 

Enter the task you need to work on, 
and start the clock on Time Tracker 
[formassembly.com]. The tool keeps 
you locked in by creating timed work/ 
break cycles. If you want to put a dol- 
lar value on your concentration, try 
Work Timer [worktimer.co.uk], which 
shows a running tally of how much 
money you're owed for the time you've 
dedicated to a particular job. 

Si MUTE THE OFFICE 

Don't let yakkity co-workers get you 
out of your zone. ChatterBlocker 
lc/)a(fert)/oc/<ercom) pumps a fine- 
tuned mix of ambient sounds, like 
rain, birdsong and gentle chords, 
into your cubicle to drown out the 
gabbing.-ERic mika 
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The Double Zap 
Radar Trap... 

no other detector 



will find IT 



'1, 



I 



Zap 1 




gf VI says, "- radars ahead.' 
□ Other detectors say, "BEEP." 



Zap 2 




gf VI says, "c radars, ^ ahead and behind.' 
□ Other detectors say, "BEEP." 



Mika Valentin! 

Radar Fanatic 




. valentine l.com 



Call toll-free 1-800-331-3030 

□ Valentine One Radar Locator with Laser Detection S399 

□ Carrying Case S29 □ Concealed Display S39 

Plus Shipping ' Dnfo residents add sales td< 

n-Day Money-Back Guarantee 



^2i7alentine One* 



ValMliM RtMardlL hK Pn 513 984 9900 
D«p>fm*nt No X629 Fi S13 9S4 »376 

'a2S0Alli3nc« Road ^ 



Keeps Paint Out. 
Keeps Lines Sliarp. 
FrogTape: 



Paint has been leaking and bleeding under 
your old masking tape for too long. FrogTape's 
exclusive PaintBlock Technology' forms a 
micro-barrier that stops paint in its tracks. 
Now touch-ups are a thing of the past. 
www.frogtape.com 




Made by 



Shurtape 



pROGTAPE 



A BUILDING A TOUGH BIT 

^^^^ MAKING A TUNGSTEN CARBIDE TOOL THAT CAN CUT NEARLY ANYTHING 



A visitor recently told me he remem- 
bered as a child watching his dad 
mixing dark powders and heating them 
in a graphite mold in the basement 
with an acetylene torch. He believes 
his father was making tungsten car- 
bide tools from scratch. I d never heard 
of anyone doing that, and the story sent 
me on a weeks-long quest to find out if 
it was even possible. 

Tungsten carbide is used to make 
high-end saw blades and drill bits. 
It s harder than just about anything 
short of diamond. A matrix of cobalt 
metal holds together small particles 
of the super-hard tungsten carbide, 
similar to the way glue holds the grit 



on sandpaper But those bits are made 
in factories using inert-atmosphere fur- 
naces and massive, hot isostatic presses 
that fuse the powdered ingredients. You 
couldn't seriously do it in your own base- 
ment. Could you? 

A friend in the tungsten business 
put me in contact with a metallurgist at 
bit-manufacturer General Carbide who 
said, "No way, not possible, forget about 
it." But after I passed along every detail 
of my friend s story, the expert finally 
agreed that it might be possible. 

A quick visit to eBay for materi- 
als, and I was ready to give it a shot. I 
pressed a mixture of 10 percent cobalt 
and 90 percent tungsten carbide powder 



lightly into a mold I'd made from graphite 
ljust about the only material able to with- 
stand the 6,000°F torch) and played the 
acetylene flame over the mold for a couple 
minutes, trying to channel the spirit of that 
long-ago basement. 

And it worked! That's all it took to produce 
a credible, if crude, pellet of solid tungsten 
carbide. 1 slowly ground it on a diamond 
wheel and brazed it to a steel shaft, 
then used it to cut pretty curls of 
aluminum on my lathe. Few things 
are more satisfying than tack- 
ling something you thought 
was impossible and getting i 
it done in 10 minutes. ^1 

-THEODORE GRAY 




BIT PARTS The homemade bit and a 
commercial bit [blue], next to tung- 
sten carbide and cobalt powders. 
Solid tungsten carbide is totally safe, 
but in powdered form it's toxic and 
should be handled with care. 



UNDER FIRE Tungsten carbide and cobalt 
powders roasting under an acetylene flame 
at around 6,000°F. It's so bright that It can 
be viewed only through welding goggles. 




ACHTUNG! 



Theodore Gray is trained in lab safety. Don't try this at home. See more of Gray s work at periodictabte.com. s 
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SUNSHINE STICKS 

CREATE A LIGHT SYSTEM TO KEEP HOUSEPLANTS 
THRIVING DURING THE SHORT DAYS OF WINTER 



HOW 2.0 



As you huddle Inside your home this winter 
cursing the gloomy darkness, remember 
that you're not alone: The season has an 
even worse effect on your plants. Many 
common houseplants need far more 
hours of light than they get naturally in the 
middle of February, especially if they don't 
have direct exposure to a sunlit window. 
Although the incandescent and fluorescent 
bulbs most people have in their homes 
will keep plants alive, they don't emit 
light that's within the temperature range 
necessary for optimal, or even adequate, 
foliage growth in light-hungry plants. 

Specialized grow lights that closely 
mimic the sun's rays are a better solution. 



but you can get the same effect with special 
LEDs that are also brighter, cheaper and 
last far longer These bulbs actually work 
best as a supplement to sunlight during the 
day; however, they'll also provide enough 

light after dark to ensure that your plants 
get the 12 to 18 hours a day they need to 
thrive. We connected three inside a clear 
plastic tube, a "light spike " that you can 
stick right into the pot for direct exposure, 
and added a controller that adjusts the 
brightness. Or you can string together 
multiple spikes to cover several plants at 
once. The system should keep your plants 
in great shape until springtime— just don't 
forget thewater.-DAVE prqchnqw 



□lY GROW LIGHTS 



• TIME: 6 HOURS 

• COST: $57.50 

• EASYDQIQQ HARD 

For more information and a parts list, 
go to popsci.com/lightspikes. 

1 Assemble the control box 
Mount the power-connector jack 
inside the box and the I0-position 
header, which connects the spikes to 
a wall outlet, on the side. Attach pins 
from the header to the jack's terminals. 
Optional: To add a circuit to the box that 
can vary the LEDs' Intensity, follow the 
schematic at popsci.comAightspikes. 

2 Build the UgM spikes 
Cut the wire Inside the LED design 
kit into five equal lengths. Attach the 
red vAre to the red connector, and the 
black wire to the black connector, on 
each LED strip. Slip each strip Inside a 
clear tube, and seal it so it's watertight 

3 Add the two-position connectors 
These connect the spikes to the 
box. Attach each one to the red and 
black wires from each LED strip. 

4 Let the sun shine in 
Press a spike into your plant 
container Keep all wiring, electrical 
connections and the LED strips away 
from soil and moisture. Plug the spikes' 
two-position connectors into the control 
box's 10-positlon header, and connect 
the power supply to turn the LEDs on. 
If applicable, adjust the control circuit. 
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Not if you want the best results. 

Google's index reached a trillion pages 
last year, but that doesn't mean it lor 
other large search engines, like Yahoo] 
will always understand the exact intent of 
your search and yield results that have the 
information you really want. 

If Google isn't coming up with quite what 
you were looking for. you may want to turn 
to other people for help instead of relying on 
algorithms. On mahalo.com, guides provide 
reviews and comments on Web sites to 



help bring up more relevant results. You're 
also likely to find deeper content by using 
topic-specific search engines known as 
vertical-interest sites, such as snooth.com. 
a search engine and community site for wine 
lovers, or organizedwisdom.com, a search 
site for health information. Besides nar- 
rowing down the field, vertical-interest sites 
often offer useful services as well. 



Seamlessweb.com, for example, not only 
includes menus and restaurant reviews but also 
lets users searching for lunch order it online. 

Keep in mind that many smaller engines 
require you to submit some personal infor- 
mation so they can optimize search results. 
And of course, to find these types of sites in 
the first place, you'll probably have to start 



with some Googling. 
KEVIN M. RYAN is ctiaimnan of the advisory board of the Search Engine Strategies conference series. 
GOT A QUESTION FOR OUR GEEK CHORUS? SEND IT TO US AT h20@bonniercorp.corTr 



NeeM Au-to ^ Sod y Paris ai Rockiyy F rices? 



"I stumbled across RockAuto.com by way of some 
Nissan message boards for a DIY project I was 
researching. Three times I've ordered from RockAuto 
and this company is absolutely excellent to deal with! 
They're right on the ball, timely delivery, excellent 
prices, and overall great web site (love how parts 
ordered lets you link right to a tips Wiki for the specific 
job). 

I highly recommend them to friends and others. They 
set the standard for web-based sales and services; now 
if only traditional brick and mortar stores would be this 
good." 

Customer testimonial from an independent, third-party survey. 



/ Wuge SelecVion 

/ CveryAay low Fnces 

/ fasi 5kip?in3 
^Casy To Use^^ehsiie 



Price Comparison 

1999 Ford F-150 Cylinder Head Gasket Setj 



Parts Store 


Part Brand 


Price 


RockAuto 


Pel-Pro 


$147.79 


O'Reilly 


Fel-Pro 


$179.99 


Autozone 


Fel-Pro 


$182.99 


Advance 


Fel-Pro 


$183.99 


Checker, 


Fel-Pro 


$183.99 


Schucks, 






& Kragen 






NAPA 


Fel-Pro 


$219.00 



<as of 11/26.'2008l RockAuto pnce iB rBQ 




=mMtMAUTa.cnM^ 



ALL THE PARTS YOUR CAR WILL EVER IMEED 

GO TO WWW.ROCKAUTO.COM 1-866^0CKAUTO (762-5288) 1999-2008 ROCKAUTO. LLC - MADISON ■ 
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KEYBOARD THUMBTACKS^ 



A REASON TO DESTROY THAT BEAT-UP OLD KEYBOARD | 

8 




1. 



Remove keys from the keyboard, and cut off tfie 
excess plastic on the back. 



9i 



HAVE AN IDEA FOR A 5-MINUTE PROJEa? SEND IT TO US AT h20@bonniercorp.com. 



2 Widen the hole in the back using a drill, and put 
• a dab of glue in it. 

3 • Insert a small pushpin into the hole, pointy end out. 1 1 



RETRO TRICK OF THE MONTH 



I 





THE VIDEOTAPE 
USB HUB 

VHS tapes are a dying medium, but German student 
Harald Mueller found a way to give one new life by 
using it as a case for his USB hub. He removed part of 
the reels to make room for the hub cut holes on the 
side of the tape to expose the USB ports, and modi- 
fied the hub so he couW power it from his computer 
As a finishing touch, 

he added blue LEDs ^ ^"S^ 
inside, giving it a 
space-agey glow that 
just saeams obsolete 
'80s technology. 



I 




WEB SITE OF THE MONTH 



I H0WCAST.COM 

Welcome to the ultimate collection of how-to 
videos. Howcast offers thousands of original shorts 
providing easy-to-follow steps on doing just atwut 
anything you can imagine. Some videos are self- 
consciously frivolous ("How to Make Green Beer") 
and some downright absurd (" How to Successfully 
Beg for Money"), but there are also plenty of practi- 
cal topics, like setting up a wireless network and 
diagnosing problems with your car. 















Mom To Axad M Lig - Mm To 


nvrM *our Cm 
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Next time, 
try online meetings. 

Business travel is a profitability killer. So do more and travel less with GoToMeeting, 
the award-winning online meeting service. With just a click, you can launch sales 
presentations, training sessions and product demos right from your desk. Hold 
unlimited meetings for one flat rate - free phone and VoIP conferencing included. 
Save your business time and money. Try GoToMeeting free for 30 days. 

FREE 30-Day Trial 

gotomeeting.com I promo code: science 

GoToMeeting" 

by CITRIX 
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iiliil III! 




How does the space 
shuttle get by on just 
one megabyte of RAM? 



SOMETIMES YDU JUST NEED TO KNOW 



iiiiiiiiiiiiiiiiiinininiiiiniiininiiniiiiimiiiiiiiiiiiininiiiiiiiiiiiiiiiiiniinnniiiiiiiiniiiiiiii 





ASK A CONTRIBUTING TROUBADOUR 



How do I become an Internet 
rock star on the cheap? 



A Chances are you've got a more 
advanced recording studio in 
your laptop than the Beatles had 
when they made Sgt. Pepper's, so 
record your music yourself. Then build an Inter- 
net home that can grow with your entourage. 
Skip the cookie-cutter MySpace stuff and get a 
full-fledged content-management system like 
WordPress or Drupal, which will allow you to 
build your empire as you go; a blog, forums, pho- 
tos, videos— all in one place that you control. And 
make sure it can support a digital music store so 
you can sell your own MP3s. I use PayPal Micro- 
payments because the commission structure 
is better for small purchases than with iTunes 
or Amazon. If you don't know HTML or PHP, 



find a sucker . . er, a fan to build it for you. 

Create merchandise on demand with 
CafePress, Spreadshirt or Zazzle to avoid 
buying boxes of T-shirts that'll sit in your 
basement. There are still people who buy 
CDs, and for $4 each, CD Baby will store, 
sell, and ship your discs. It will also push 
your music to digital outlets like iTunes and 
Amazon MP3. When you're ready to play live, 
use eventful.com, which lets people request 
a show in their town. Why slog from city to 
city in an old van unless you know you're 
going to sell some tickets? 

Promote yourself on Twitter, broadcast 
live shows on Ustream, use Creative Com- 
mons licensing to encourage folks to make 




w 

Eflr * 



DUST BUSTER Cosmic dust clouds, like these^ 
in the Carina Nebula, could end tifet>n Earttt.] 



new content, like music videos, with your music. 
Send out a million pieces of yourself to interact 
with potential fans. If they're out there, they'll 
find you— and hopefully sometime after that, give 
you money. Above all else, keep It simple and 
honest. Leave the 24-piece orchestra out of It 
(unless you're a 2A-plece orchestral. 

Extra credit: Hire a camera crew to film one 
of your shows and release it as a combination 
DVD/live CD called "Best. Concert. Ever " on 
February 10 for only $20. Actually, hold off on 
this one. I'll let you know If It works for me. 

PopSa contributing trouladour Jonathan Coulton 
quit his programming job in 2005 to become a hjll- 
time musician. Find him atjonathancoulton.com. 

What is the worst possible disaster 
that could befall Earth? 

Texas-size asteroids make for exciting 
summer blockbusters, but when it comes 
to long-term damage, they're not the most 
menacing threat out there. Lurking at the 
edge of our galaxy are giant molecular dust 
clouds — agglomerations of hydrogen gas, 
small organic molecules and minerals — 
roughly 150 light-years across. If our solar 
system hit one, it would take 100,000 years 
to pop out on the other side. 

During that time, the dust would 
accumulate in the atmosphere and block 
out nearly all light from the sun. The 
oceans would freeze over and terrestrial 
plants would die off, leading to a near-total 
extinction of life, says Alexander Pavlov, a 
NASA-affiliated astrobiologist at the Univer- 
sity of Arizona. The good news? We probably 
won't hit one for at least 40 million years. 

Look closer to home for a less catastrophic 
disaster-starter, Pavlov says. Underwater 
volcanoes could spew hydrogen sulfide and 
carbon dioxide into the atmosphere, which 
many scientists think caused the worst mass 
extinction in history 250 million years ago, 
when 90 percent of all marine species and 
70 percent of land animals died. But there's 
an upside even to this: Bacteria and other ^ ■ 
microorganisms thrive in these conditions, ^ j 
so there's a good chance of life hitting the i ; 
restart button.-CHRlSTOPHER MIMS ► s\ 
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POPSCI COM Got questions? Send them to fyi@popsci. com. 



A free catalog ^c^,,^ 
' you should '^^^ 




FREE Shop from Home 
Hearing Aid Catalog! 

Choose from many high-quality hearing 
aids at remarkably low prices. 

Order by mail from a family business 
with over 500,000 satisfied customers 
and 28 years selling hearing aids by mail. 



Customer comments on file - printed with their permission 
(Of course, individual results may vary.) 



"People have stopped 
mumbling. I hear every- 
thing so clearly. It fits so 
comfortably in my ear." 
M.V. - Eagleville, TN 

"My hearing aids are 
wonderful, now my friends 
and family say I'm back to 
my old self." 

J.C. - Andrews, TX 

"They work and are hassle 
free. They didn't cost 
$5,000 like my last pair!" 
N.H. - Chesnee, SC 



"They used to call me 
'grandma huh'. Now I can 
hear real good - no more 
'what' or 'huh'!" 

M.C. - Colton, CA 

"Hearing aid is working 
fine! You would not know 
I am wearing it (it is so 
small)." 

G.G. - Oil City, PA 

"I hear - No - I understand 
what I hear much better." 
R.H. - Ft Recovery, OH 

O Hearing Hdp Exfrass*, Inc 




EarMate®-4000 Enlarged 



Reported by The Wall Street Journal 

* "Sound was crisp and clear." 

"With different tip sizes to choose 
from, this fit our ears the best, 
resulting in minimal feedback." 

http://webreprints.djreprints.com/1005421313607.htmL 



World^s Best Hearings Value! 

^ Order from home & SAVE 80% ... 
you avoid big mark-ups, long 
office waits and salesmen. 

★ 100% Risk-FREE offer 

if Order with no money down 

if Arrives ready to use 

if Compare to hearing aids costing 
$1,000 or more 

Call toll-free for your FREE Catalog!\ 

1.800-787.6316 

www.HearingHelpExpress.com/ 1 0833 

Don't pay another dime until you clip 
and mail this coupon for your free catalog! 

Hearing Help Express 

105 North First St. Dept 10-833 '^''ee 

DeKalb, IL 601 15-0586 ^^tdlogf 

Please rush me a free shop-at-home 
catalog. I understand there is no obligation and 
I get FREE shipping. 

Dr/Mr/Mrs/Ms 

Address 



City/State/Zip. 
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The Quality Alternative 
To High Cost Fishing Boats 



Patented 
Folding Frame 
Design 



NEW Sea Eagle 
- Larger 
4*V FoldCat 
'^4^ , 440fC 



Sea Eagle FoldCat 
Inflatable 
Fishing Boats 



Sea Eagle 
FoldCat 375ft: 




• 12' 4" & 14' 3" 

• Take 3 or 4 HP 

• Fits in car trunk 
• 5 to 10 Minute Setup 

• Holds 1 . 2. 3 or 4 Adults 

Carry a Sea Eagle FoldCat In your car trunk and 
be ready to fish in just minutes! The FoldCat | 
features great standing stability, a full floor, more 
fishing space, rod-holders, snap-on swivel seats, 
oars, oarlocks and motormount. 
See more at www.SeaEagle.com or 

Call 800-944'7496 ior 

FREE Color Catalog, DVD & Material Sample: 

SE/IEflELE.mi A 

Suite 1 ,19 N. Columbia Street. Port Jefferson. NY 1 1 777 



MathTutdrDVD.dom 

Press PW/RjrE 




Having Math Problems? 
WE CAN HELP! 

SUBJECTS: 

•BASIC MATH 
•BASIC MATH WORD 

PROBLEMS 
•PRE-ALGEBRA 
•ALGEBRA 1 & 2 
•ALGEBRA WORD PROBLEMS 
•ADVANCED ALGEBRA 
•GEOMETRY 
•TRIG/PRECALCULUS 
•CALCULUS 1,2,3 
•PHYSICS 



Suli/ects Coming Soon: Malm 
Algebia. Unit Conversions, and 
PioliabilHy/'Statistics. 




#1 Rated Math & 
Physics Tutorial DVDs 



All topics taught entirely through 
worked example problems. 




Visit: MathTutorDVD.com/ps 



Advertising Section 



?9neb connection 



To advertise contact Alycia Isabelle at Ml Media Services, LLC 800-280-2069 or email: alycla@ml-ms.com 




CHO-PAT DUAL ACTION KNEE STRAP 

Knees take a beating! Patented strap provides 
an extra dimension of relief from knee pain 
caused by degeneration and overuse. Easy to 
use, comfortable to wear, allows full mobility, 
and available in five sizes for more specific and 
effective support. 800.221.1601. 

www.cho-pat.com 



V (North America's #1 
Dragon Propane Torch Kits 



Putting the heat on tough jobs for nearly 50 years! 



• Flame Weeds & Unwanted Vegetation 

• Burn Brush Piles & Yard WastB 
. Thaw Fro/en Metal Pipes 

• Melt Dangerous Snow & Ice 
•Start Camp Fires & Charcoal 

• Heat Metal, Tar and other Materials 
. Remove Paint Grease & Oil from 

Concrete & Metal • MUCH MORE 



Modal VT 3 30 C 



MaKr Kiti to Clioott Fnml 

Model HTl'ft-lOCR 





-J 



Buy With Confidence! 



MAMtNUtA 



Kits Perfect I 
Farm & Ranch, 
Home & Garden, 
Construction A Shop tVorfc. 
One is Right for You. 



1-800-255-2469 

www.FlanieEiigineering.com 



STORAGE WITH STYLE! 



. ALUMINUM 
I GARAGE CABINETS 



»1 




Toll free 
888-343-4463 



rA^^M^^* mm mm. m^m 



> MOOULAn AlUmNUM CABINCTS 



Exercise in exactly 
4 minutes per day 



$14,615 





Most people think that the 4 minutes and ttie 
514,615 price must be mistakes. They are not. Since 
1990 we have shipped over 4800 ROM machines 
from our 82,000 sq ft. factory in North Hollywood, 
CA. People first rent it for 30 days at $2500 to try it. 
Rental applies to purchase Then 97% buy it. 



Find out wrfiy this is the least expensive exercise 
www.PleaseDoTtieMath.com 



Order a FREE DVD 
from www.FastWorkout.com 

or call (81 8) 504 -6450 




REIKER ROOM CONDITIONER 

A ceiling fan for all seasons, cool during ttie 
summer & will efficiently tieat up to 400 sq ft of 
living area during ttie winter Slash your tieating 
costs ttiis winter! Available in several different 
finishes, all white, swiss gold and more. Order 
now at 888-845-6597 and we will ship it to your 
home or office for free! (Continental US Only) 
Prices start at S339. 

www.REWCI.com 



I HI- ^IKilil^.M , 

WOODMAN'S^ PAL 

R >yrrvTi, 'vc\". rr NN>Yi \'A\iA 

' Ideal Personal/Business Gift! 
■Handcrafted in PA since 1941 
' Brush Axe - Sickle Hook 
• Clear Brush/ 
Prune Landscape/Blaze Trails 




PS Frcf IntoiiiKitiiin - [X'<ikT> Wolconif 



www.modulinegarage.com 



1-800-708-5191 M-F/9-5 
www.woodmanspal.com 




Does the space shuttle's 
computer really run on just one 
megabyte of RAM? 



It's true: The brain of NASA's primary 
vehicle has the computational power 
of an IBM 5150, that '80s icon that 
goes for $20 at yard sales. According to 
NASA and IBM, the shuttle's General 
Purpose Computer (GPC) — which con- 
trols, among other things, the entire 
launch sequence — is an upgrade of the 
500-kilobyte computer the shuttle flew 
with until 1991. 

Such an antiquated computer works 
just fine for NASA. The shuttle doesn't 
need to support a powerful graphics 
engine or create PowerPoint presenta- 
tions or store MP3S. It focuses entirely 
on raw functions — thrusters on, thrusters 
off — which, though mathematically 
complex, don't require the juice that a 
user interface like Windows calls for. 
The GPC has flown so many missions 
with hardly a hiccup that there's no 
reason to replace it, even if it is just 
0.005 percent as powerful as an Xbox 
360. Besides, a complete overhaul would 
be horrendously expensive. The GPC's 
software would have to be completely 
reconfigured for a modern computer 
and tested until proven flawless. 
< For proof that you shouldn't fix a 
I space computer if it ain't broke, consider 
^ Russia's Soyuz space capsule, which 

8 since 1974 has been running Argon-16 
z flight-computer software with just six 
I kilobytes of RAM. In 2003 the Rus- 

I sians rewrote some of the spacecraft's 

9 software, which experts suspect led to 
I its subsequent crash-landing in a des- 

S ert in Kazakhstan.-C.M. ■ 

FEBRUARY 2009 POPULAR SCIENCE 7S 



Families Have Saved Up To 50% On Heating Costs 

And never have to buy fuel — oil, gos, kerosene, wood — ever again! 




Your Benefits with Hydro-Sii: 

■ Slosh healing cost with Hydro-Sil 

■ Furnoce free - duct free 

■ lifetime worronty. No service contracts 

■ Safe, complete peace of mind 

■ Clean, no fumes, environmentally safe 

■ U.L. listed 

■ Preossembled — ready to use 

■ Portable |I10V) or permanent (220V| 

■ Whole house heating or single room 




Hydro-Sil is a high performance individual 
room heating system that can save you 
hundreds of dollars in home heating costs by 
replacing old and inefficient heating. It can 
replace or supplement your electric heat, gas 
or oil furnace and woodstoves. 

Hydro-Sil represents economy in heating: 
inside the heater is a sealed copper chamber 
filled with a harmless silicone fluid designed 
for heat retention qualities. The fluid is quickly 
heated by a varying amount of micro- 
manoqed proportionol power. This exclusive 
technology greatly increases energy savings. 

Check ■ MasteKard ■ Visa ■ Discover 

1-800-627-9276 

www.hydrosil.com 

Hydro-Sil, P.O. Box 662, Fort Mill, SC 29715 



220VOII 
PEKMANENT 

8'2000w 

6' 1500 w 

5' 1250 w 

4' 1000 w 

3'750w 

2'500w 

Thermostofs - 



Appro! . Areo 
to Heol 



StH 



250-300 sf $25 

180-250 sf $25 

130-180 sf $25 

100-130 sf $18 

75-100 sf $18 

50-75 sf $18 



Discount 
fries 
$319 
$289 
$259 
$239 
$189 
$169 



Qty. 



IIOVOLI PORTABLES 
(Thermostat included.) 

5' Hydra-Max 750-1500 w 

3' 750 w - Silicone 

Heovy-Duty 240v 



StH 

$25 
$18 
$25 



Discount 
Price 
$229 
$179 
$329 



Qly. 



Total Amount 



Name 

Address^ 
City 

Zip 



Phone_ 



MasterCard, Visa or Discover Account Information: 

Acct # 

Expiration Dote 




'POPSCI INNOVATOR 
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WINGMAN 

twists the motorcycle-grip throttle at his side. Then he 
arches his back a little and, if all goes well, he's climbing. 

The timing is based on his perception of how strong the 
wind feels against his suit. If he guns it and the fuel doesn't 
reach the turbines at precisely the same millisecond, the 
control system would misinterpret it as an engine failure. 
In that case, parallel turbines would shut down to prevent a 
spin, a crucial failsafe |etCat added. 

The biggest problem with his current wing is that it's 
slightly warped, such that when it stalls, it tacks violently 
into a rightward spin. It happens very fast, without 
warning, and the videos from his helmet camera are 
nauseating to watch. Stefan von Bergen, the engineer at 
Ruag Aerospace who ran the wind-tunnel tests, marveled 
that Rossy could control the wing at all, given that "it has no 

THE TRULY CRAZY PART? YVES 
ROSSY HAS NEVER BEEN INJURED. 



natural tendency to maintain a certain altitude." He says, 
"You can compare this to riding a wild horse." So now 
Rossy and his crew are building a newer, better version. 
Rossy wants something narrow enough to fit out the door 
of a Pilatus Porter, about six feet wide, so he can dispense 
with the weight and complication of the mechanism to 
unfold the wing. He's already gliding with a rough-hewn 
prototype to see how the shape handles, while Ruag 
models and simulates the aerodynamics. 

The final version will probably carry a delta shape 
and compensate for the reduced lift of the smaller wings 
with more-powerful engines. |etCat is working on a pair 
of massive turbines with 154 pounds of thrust apiece 
(rather than four with 48 pounds), which means that if 
Rossy can bring the wing in at 308 pounds including his 
body weight, getting the wing down to a 1:1 power-to- 
weight ratio, at least on paper he'll be able to fly straight 
up. Superman-style. icDNTiNUEa du p age 7 31 



'Exercise in exactly 4 minutes per day 

How can this be true when experts insist that you need at least 30 minutes for cardio? 




The so called "experts" have been wrong all these years. 
The length of a cardio workout depends on the level of 
oxygen consumption during the activity. 

Walking consumes only 7 milliliters of oxygen per kg of 
bodyweight per minute (7 ml oxygen consumption / kg / 
min) and therefore must be done at least for 85 minutes to 
get an adequate cardio workout. Jogging produces 14 ml 
/ kg / min and therefore only requires 35 minutes. Running 
at 6.5 miles per hour requires only 12 minutes and ainning 
at 4 minute mile speed requires only 3 minutes 

Our ROM machine is so designed that it will give anyone 



from age 10 to 100 an excellent cardio workout in only 4 
minutes. The next complaint from people is usually the 
$14,615 price. It turns out that the ROM is the least 
expensive exercise by a wide margin. 

Find out for yourself at wwrtv.PleaseDoTheMath.com. 
We have sold over 4800 ROM machines factory direct 
from our 82,000 sq. ft. factory in North Hollywood, CA. 

Over 90% of our machines go to pnvate homes, the rest 
to commercial uses such as gyms, doctor offices, military 
installations, and offices for the employees to use Comes 
fully assembled, ready to use. 



RENT A ROM FOR 30 DAYS. RENTAL APPLIES TO PURCHASE. 



Order a FREE DVD from www.FastWorkout.com or call (818) 504-6450 

PROUDLY MADE IN THE U.S.A. SINCE 1990 

HOMFAB, 8137 Lankershim Blvd., North Hollywood, CA 91605 • Fax: (818) 301-0319 • Email: sales@FastV\torkout.com 



The typical ROM purchaser 
goes through several stages: 



1 . Total disbelief that the ROM can 
do all this in only 4 minutes. 

2. Rhetorical (and sometimes hostile) 
questioning and ridicule. 

3. Reading the ROM literature and 
reluctantly understanding it. 

4. Taking a leap of faith and renting 
a ROM for 30 days. 

5. Being highly impressed by the results 
and purchasing a ROM. 

6. Becoming a ROM enthusiast and 
trying to persuade friends. 

7. Being ignored and ridiculed by the 
friends who think you've kast your mind. 

8. After a year of using the ROM your 
friends admiring your good shape. 

9. You telling them (again) that you only 
exercise those 4 minutes per day. 

10. Those friends reluctantly renting the 
ROM for a 30 day trial. Then the above 
cycle repeats from point 5 on down. 

The more we tell people about 
the ROM the less they believe it 

From 4 minutes on the ROM you get the 
same results as from 20 to 45 minutes of 
aerobic exercise (jogging, running, etc.) for 
cardio and respiratory tsenefits, plus 45 
minutes weight training for muscle tone 
and strength, plus 20 minutes stretching 
exercise for limberness and flexibility. 



Our Night-time 

COmfort^f/Vesyot/ 

more daytime 
energy 



"All I can say is wow. 
After only 2 nights, I felt 
a difference. It replaced 
a top of the line Sealy bed. 
My back already feels the 
difference in the morning. 
Ivty online research paid off. 
Thank you!" 

— Leslie S. 

Rancho Pahs Verdes, CA 





Others Agree: 





25,000 



HEAUH CARE PROFESSIONALS 

WORLDWIDE 

94% of our 

owners report 
Tempur-Pedic 
exceeded their 
expectations 



n tan [icnpiit-MK MmufavKtit, 1^ 

At! IUgbiiBtwncd.twMn»ccMnpaaent*MM indaM. 




THE ONLY MATTRESS 
RECOGNIZED BV NASA 
AND CEFTTIFIEO BV THE 
SPACE FOUNDATION ♦ 



Tfie ClassicBeu 

by Tempur-Pedic* 



Make an investment in your 
health and well-being 

Tempur-Pedic's Swedish scientists 
used NASA's early research to invent 
our proprietary TEMPUR* pressure- 
relieving material — a remarkable 
sleep-science breakthrough that actually reacts to 
body mass and temperature. It automatically adjusts 
to your exact shape and weight. TEMPUR is — Soft 
where you want it and firm where you need it to be™ 
— creating the perfect combination of back support 
and luxurious comfort. Ours is the only mattress 
recommended worldwide by more than 25,000 health 
care professionals. 

Why Tempur-Pedic* is unlike 
any bed you've ever slept on... 

while the thick, ornate pads that cover most mattresses 
are necessary to keep the hard steel springs inside, they 
create a hammock effect outside — and can actually 
cause painfiil pressure points. 

Innersprinq mattress Tempur-Pedic mattress 



FREE SAMPLE of TEMPUR 
pressure-relieving material, 
FREE DVD, FREE In-Home 
Tryout Certificate, & FREE 
Consumer Guide. 



At Tempur-Pedic we invented the idea of "No Pressure 
Sleep." Inside our bed, billions of microscopic cells 
of our TEMPUR material work in perfect harmony 
to contour precisely to your every curve and angle... 
giving you unmatched pressure-relief and helping 
deliver our promise of true Night-time Renewal for 
body and mind.'" 

Get a truly "good" night's sleep 

Tempur-Pedic gives you better sleep, helps relieve your 
everyday aches and pains, and melts away your stress 
with its personalized comfort. Plus...our no motion 
transfer between sleep partners delivers deeper sleep 
with less disturbance. 

You deserve increased day-time energy., find out more 
about Tempur-Pedic's superior back support, improved 
comfort and better sleep! Call us toll-free, 
without the slightest obligation, for 
your FREE Information Kit today! 





Call today for your Info Kit with FREE DVD, 
FREE Sample, & FREE Tryout Certificate 

888-359-8469 

or visit us online at TempurPedic.com 



The truth is, a bed made of metal springs with hundreds 
of pressure-points pushes against your body all night. 
TEMPUR material absorbs your body's weight creating a 
customized cradle of comfort every time you lie down. 




( — -». 



<>TEMPUR-PEDIC 



welcome to bed" 



13 Premium Handmade 



The Thompson Baker's Dozen includes Fuente, C.A.O., 
La Gloria, Macanudo, Gurkha, Rocky Pate! & more... 
Plus two free BONUS cigars, including a $13 Cohiba! 
Compare b\J83^ 

Special 
Introductory Offer 



92 



Here's your chance to savor 12 hand-rolled cigars 
from some of the most elite cigar makers in 
existence. The Thompson Baker's Dozen... 
introductory priced at just $29.95! 

Included in our Baker's Dozen are Two Free 
BONUS Cigars! One incredible smoke was 
created exclusively for Thompson Cigar j 
by C.A.O. and is offered nowhere else! J 

Plus you'll receive a FREE Cohiba Cigar 
Worth $13... our gift to you! Here's a 
chance to experience a cigar blend that has 
been rated 92 by Cigar Insider. 

For over 90 years Thompson Cigar has been 
offering cigar aficionados premium quality, 
handmade cigars at incredibly low prices. 



www.thompsoncigar.com 1 -800-437-6843 

Type T8201 in our home page search bar and click GO 
Get your Baker's Dozen Plus now! 14 top-notch brands for $29.95 
(#988179). Add $4.95 shipping & handling. (AII shipmenis to AK. hi. Guam. Virgin Islands and 
Puerto Rico must go priority mail ■ add an additional $10.00. Florida residents add 6% sales lax t appropriate county 
tax). Remittance ot any taxes on orders shipped to a location outside of Florida is ttie responsibility of the purchaser 
In the event we are out ol a Premium brand. Thompson reserves the right to substitute another premium brand agar, 
ot equal or greater value. All written orders MUST include your signature and date ol birth. Limit one per customer 

,t'<7»7T>^ America's Oldest Mail Order Cigar Company, Est 1915 

T1H)>IRS<K\', P.O. Box 31274 • Tampa, FL 33631-3274 • Fax: 213-452-6599 
ii^^M^ OFFER EXPIRES 3/31/09 • NOT AVAIUBLE TO MINORS AND GOOD ONLY IN THE USA 
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Automotive Accessories 



Toyota Prlus Hybrid 



Side Window 
Deflectors for 

Virtually Any 
Car. Pickup, 
SUV or 
Minivan! No 
Exterior Tape 
Needed. 
Also Available 
in Dark Tint. 




FioorLiner ' is made from 
a Sturdy High-Density 
Tri-Extruded Matenal, and 
IS Digitally Measured to 
Perfectly Fit Your Vehicle! 
Available for Popular Cars, Trucks, SUV's and 
Minivans in Black, Tan or Gray 




Honda Accord 



All-Weather Floor Mats for Virtually Any 
Car, Pickup. SUV or Minivan! Available in 
Black, Tan or Gray 



A I! r () M () r I v (•: 
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Specialists in Original Equipment and 
Aftermarket Automotive Accessories 
>e or Intornot 

800-441-6287 



Cargo-Trunk Liner Computer Designed Protection for 
Cars. SUV's and Minivans. 

WeatherTeilh.corn 

o«8M.u:No.iAuiomoi,veP.oductsL,n.,u j 2435 Wisconsin Street • Downers Grove, IL 60515 • 630-769-1500 • fax 630-769-0300 ""'•^ , 
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WINGMAN 

Before he does that, he must develop a rocket-powered 
chute that can deploy safely at 6oo rather than 2,600 feet. 
"Instead of three minutes without plan B, I will have about 
15 seconds," he explains. "So I will be not worse than a one- 
engine plane at takeoff. And then the risk is OK to try." 

His immediate goal is to perform aerobatics with the new 
wing in another public demonstration, perhaps as early as 
next year at the Grand Canyon, where spectators could watch 
from the rim as he flies at their level. It's difficult to see 
Rossy fly live otherwise, and the witnessing is important to 
him; he doesn't want fans so much as he wants believers. 
Not only can humans fly, they can soar. 

But I wonder how high hell go. How close can he get to 
his ever-evolving dream without killing himself? Plenty of 
pioneers before him died trying to fly in one way or another, 
and surely the difference between them and him isn't merely 
strength of conviction. For all Rossy 's assurances about 
backup plans, methodical testing and safety imperatives, 
sometimes the dream comes frighteningly close to snuffing 
out reality. He tells me about another of his close calls, this 
one in the lead-up to the Channel feat during a test flight in 



Empuriabrava, Spain. Again in a spin, he put his hands 
up next to his ears, a position that he'd discovered often 
solved the problem. Except this time it didn't. He was fast 
approaching his minimum altitude but didn't want to 
jettison the wing and risk damaging it, so he popped his 
chute with the turbines still running. Smoke and fumes 
billowed up under the canopy before he could kill the jets, 
disorienting him. He landed in a controlled crash with a 
25mph tailwind. When he looked up, he saw that he was 
in a nature preserve: silent except for some rustling of 
leaves, a mare looking on and a few ducks gliding on a 
lake. "I'm coming down with my carbon-fiber, high-tech, 
four-engine thing, and I land on my knees in a perfect 
nature picture," Rossy says, laughing and shaking his head 
at the irony. "Who is wrong here? On the one hand, I 
realize I'm doing something totally unnatural. I know if I 
were a bird, I would have feathers. On the other hand, I'm 
human. And it's not only doing the wing, but it's a way for 
me to elevate personally, in the whole sense of the word. 
To create something, to discover something new." 

Eric Hagerman is a contributing editor at Popular Science. 
His most recent article, last September, was about 
traumatic brain injuries in soldiers returning from combat. 




Hobby Shop or Garage 

20'x24'x8' S5,561 

Includes— 

•Painted Roots Walls 

• One 10' X 6'8" Roll-Up Door in Endwall 

• 2":12" Root Pitch ^^1^^^ 

• 1 Walk Door . SHH^ 



Liberty Building Systems 



877-505-4596 • Fax 901-372-134r 
libertyt)uildings.com 



Liberty is a partof BlueScope Steet — 

ttie largest network of steel building manufacturers in Nortti Amertca. 



USerty ^ 



BLUESCOPE 
STEEL 



Pklur« shown Is not to «ad spadlk^altons. BiASng photo 

Sales tax rat Induled. to erect twicHngs r»t Included. M buhtngs FOB Setmer, 

TN. Local codas may af1«ct prica. Pricss subfoct to change wMiout mUca. 

O2009 BlueScope Bui(Mr>()s dhyth America. Inc. AJt rights reserved. 

Liberty" Buikting Systems ts a division of BlueScope Buildings North America, Inc. 



THE Luxury of a Warm Home. 

Every Room, Every Day™ 



CeNTRAL BOILER 

^-CLASSIC' 

Outdoor Wood Furnace 

Heat your entire home, 
multiple buildings along 
with domestic water and more 
using a totally renewable 
resource. 

Adapts easily to new or 
existing heating systems. 
Efficiency of over 85%. 
EPA qualified. 
Dual Fuel model has push- 
button ignition to light the wood 



(For just pennies.) 




Find your nearest dealer at 

tralBoiler-comi 

800.248-468T 

Dealerships available In select areas. 

©2008 Central Boiler ad5149 



DECK & PATIO OWNERS! 



SunPorch* 

SUNROOM / SCREENROOM 

Warm In Winter & Cool In Summer 
With...ZERO Energy Cost! 



Mounts on your deck or patio with 
No site prep! No p ermits ! No taxes! 

> Turn your deck or patio into an outdoor room! 

> Complete, easy-to-assemble VW, comes witli root, 
walls, windows, screens & door. 

> Goes from sunroom to breezy 
screenroom... In just seconds! 

> Easy-Slide floor-to-ceiling windows 
with screens for maximum air-llow! 

FREE Catalog & Prices'. | 
Request yours online at: 

www.sun-porch.com 

Enter code 5673 and SAVE ! 
or Call: 203-557-5673 

SunPorch, Dept 5673. Weslport, CT 06880 
Popular Scieroe Feb 09 




The Choice is Simple! 

Our Discount Dental Program was designed to make your choice a simple one. Why pay up to $130 a month 
for dental insurance, have a waiting period and still have to pay 50% co-pay for major services, when you can 
pay $10 a month, and save up to 60% on dental services as soon as you join? 

• Low Annual M«mb«rf hip Feet 

• The Very Best Denticto 

• Save Day One 

Dentures - save up to 46% 

Root Canal & Crown - save up to 50% 

Tooth Colored Filling 
- save up to 45% 



OAllCare 

866-229-974 




Limited Time Offer! 



loin today and save up to (tO''» on vision, 
prescription, hearing and chiropractic 
services tor no additional charge! 



This program is fK)T a health insurance potjcy and the program (toes not make Nymenls (kreclly to the providers of health services. This program provides discounts at certatn 
tocations tor heaitli serwces. Tfte program member ts obligated to pay the pn)yi<yer for all the hea«h care services that the member will receive, but the member will receive a pre- 
negohated discount from the providers listed in ttw networtt, m accordance m\!h the specific pre-negoUated discounted lee schedule. This program does not guarantee the ouahty 
ol the services or pfocetkires oHered by the pioviders The DiMount Medical Wan Organization t^^3^ operales this n'cigfan-. Amfriran Dental Professional Servires, UC located 
al 9054 N. Deerbrook Trail, Milwaukee, WI 53223 



Humidifier & Purifier 

Two in one. 




Patented German engineering. Worldwide unique. 
100% made in Germany. 10 year warranty. 100% satisfaction. 



These 7 outstanding benefits make 
Venta-Airwasher Europe's #1 
bestseller for Humidifiers and Purifiers: 

1. No filterpads, no wicks, no cartridges needed. 
Hassle free. It's so simple. 

2. No problems witti wtiite dust 

3. No ozone that might cause asthma problems. 

4. Extremely hygienic and easy cleaning. No bacteria- 
ridden filterpads or wicks. 

5. Easy, problem-free maintenance; robust and durable 
construction. 

6. Invisible humidification by cold evaporation, 
recognized as the best possible technique. 

7. Pure water evaporates whereas impurities, stale 
tobacco smoke and odors are trapped in the water. 



CiAmHoiiEtnSitCC 

BED BATH & 




Red : ' design 
award winner 2003. 



The "Wunderding" 
so simple - so efficient 

Perfected witti the newest cold 
water evaporation technology. 

Call today toll free: 1-888-333-8218 



30 Day Money Back Guarantee. 

If there Is no retailer close to you, try the 
Airwasher in your home. If you are not fully 
satisfied within 30 days, we will pick up the 
Airwasher from your home and refund your 
money. Free shipping anywhere in the US. 
Please ask for a free brochure. 



Available at selected retail stores. 
Please call tor a complete list of retailers. 



Venta-Aiiwasher ac. 1360 Hamilton Parkway, Itasca, IL 60143 

phone: (630) 285-1 1 88 tax (630) 285-1 1 87 
www.venta-airwasher.com 
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SLASH YOUR HEAT BILL UP TO 50% 




Heat up to 1000 sq. ft. for pennies a day with an energy saving 

Infrared Heating System 

ENERGY EFFICIENT: Operates on less than a Mr. Coffee per day. 



PORTABLE - 110 VOLT 



TTm- OrLOvncd 

SUN HEAT 



BBB 



MEMBER 



Dealer Inquiries 
Invited 



Thermostat controlled 
Over 25 years and Hundreds of thousands 
of satisfied customers 
Will not reduce humidity or oxygen 
lifetime air filter 

FULL 3 YEAR BUMPER TO BUMPER FACTORY WARRANTY 

Cannot start a fire 

Safe for children and pets 

Energy efficient safe, soft, comfortable, healthy heat 

Uses electricity (not gas or oil) 

Quality furniture-grade wood cabinet 

(NOT PLASTIC TO MELT OR PARTICLE BOARD THAT CAN 

DRY UP AND CRACK) 

Put the heat where you need it 

Even heat wall to wall and floor to ceiling 




Uncover "The amazing results" documenting the SUNHEAT infrared 
electronic heating system's many benefits. To inform you on the 
SUNHEAT zone concept, we would like to share some background 
information with you. The SUNHEAT is remarkably efficient due to 
its use of the specially developed safe infrared heat chambers. Each 
chamber utilizes three unique solid copper heat exchangers. Over 25 
years of research and field-testing stand behind infrared heat in resi- 
dential and commercial applications worldwide. 
The best way to describe this system's potential is to first describe its 
benefits. The manufacturer has concentrated its design efforts around 
the three most important consumer benefits of any heating system: 
economy, comfort, and safety. The resulting performance cannot be 
outperformed by any other heating system on the market. 

Incredibly the SUNHEAT uses 35% less energy than a conventional 
electric furnace/baseboard system. The SUNHEAT will heat more ef- 
ficiently than the Heat Pump. When compared with today's skyrock- 
eting gas, propane, and fuel oil cost, the SUNHEAT zone heater pro- 
vides unbelievable savings. 

There is no heat wasted near the ceiling. The unique infrared process 
virtually prevents the wasteful air layering as with conventional heat- 
ing systems. 

The SUNHEAT requires no installation and can be plugged into any 
110 volt outlet. There is a lower purchase/installation cost per heated 
square foot than any other system. Our zone heater requires no special 
240v wiring or expensive, inefficient ducting, piping or chimney. Home 
or business owners can install the system with no problem. Simply 
plug it in. 



Produced, Distributed and Guaranteed by: 
T&R Distributing 
3724 Arch Ave. 
Grand Island, NE 68803 
FAMILY OWNED SINCE 1954 



Our zone area heating concept saves money. Using individually con- 
trolled units, the SUNHEAT system provides heat only where and 
when it is needed for more control over area comfort and energy bills. 
There is lower operating and maintenance costs than conventional heat 
systems and the SUNHEAT is virtually maintenance free. There is no 
unwanted changing of filters or high prices for replacements since our 
zone heaters have a lifetime washable filter There are absolutely no 
burners to adjust or replace. Long-life industrial infrared commercial 
quartz tubes are replaced easily and inexpensively. A full three-year 
warranty, including the new commercial quartz tubes, protects the 
consumer's investment. The SUNHEAT does not remove humidity 
from the air! It actually helps maintain desirable humidity levels. Also, 
water does not readily collect on the windows as with conventional 
systems. 

Due to SUNHEAT' S unique concept, the floors stay warmer since the 
air is mixed at ground level. This makes the temperature, from floor to 
ceiling, no more than 2 degrees difference. 

This one of a kind system operates as quietly as a whisper! The 
SUNHEAT'S efficiency is based on the distribution of energized air 
as well as water molecules which do not depend on high-speed air- 
flow. 

Since the outside of the unit does not get hot, you may place this zone 
heater anywhere you want and not have to worry about problems that 
space heaters pose. You can set it and forget it! SUNHEAT-never 
before has safety, comfort and soft heat been packaged together in 
such a remarkable heater 



For Information or your 
nearest dealer LOCATION: 
Call 1-800-491-4690 Ext. 319 
www.sunheat.com 
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MY WIFE BECOMES 
RAVENOUS WHEN 

I WEAR ATHENA'S 10X " 

"I earned my PhD in physics and taught college 
for 27 years. After I retired from University life 
I took a job teaching high school. 
The interesting thing Is that, just 
after I began using the 10X at 
the school-which had 36 women 
teachers-l was called into the 
principal's office. She said, 'You 
"U*^ ■ are affecting the women 
-^i^^ teachers. There is something 

about you that affects 
^ them. Can you tone it 
^^^^^ down?' It also did not 
■^^^^^ hurt the attention my 
wife gave me. She 
has become raven- 
ous. Normally, I 
am not attacked 
in trains and ele- 
vators, but she 
has been AT me 
and I am enjoying 
It enormously." 




(Actual testimonial 
received 10/20/03) 



THENA PHEROMONE 10;r 

logne ailditive 




10X is designed to enhance your sex- 
appeal. Vial of 1/6 oz. when added to 2 to 
3 oz. of your aftershave or cologne lasts 4 
to 6 mos., or use straight. Contains syn- 
thesized human sex pheromones. 

Not guaranteed to work for all. since body 
chemistries differ, but will work for most. 

Cosmetics not aphrodisiacs. 



I Dr. Cutler is a biologist 

tand President of 
Attiena Institute, co- 
discoverer of human 
pheromones in 1986 
(Time 12/1/86; A/evvs- 
ivee/f 1/12/87). Ph.D. 
from U. of Penn, post- 
doc Stanford, authored 
35+ scientific papers, 
6 books, and wrote the pheromone 
chapter in a medical textbook. 




Call 610427-2200 - Onier online - Not sow m stores 

Or mail to: Athena Institute, Dept PShf, 
1211 Braelield Rd. Chester Springs, PA 19425 



! 



j Please send me _vials of 10X for men @$99.50 

vials Athena 10:13 for Women@S98.50 
I and _ empty blue bottle (2oz screw cap) @S5.00 

for a 'total by: J money order, J check 

J Visa, M/C, DS - - - 

exp signature 

to: Name 

Address 

City/State 

Tel: 



_zlp_ 



_emall . 



.PShf 



• PA add 6% lax. Canada add US$r.50 per vial Foreign call 



REJECT CHEAP IMITATIONS 




m COST! 

Last 1921 Morgan SUver Douar 



Only *18^" 

Extra Fine Quality 



While the Dow plunged, this historic 
final VS. Morgan silver dollar rose 
in value by 37%. You get sharply 
detailed Extra Fine quality at the 
wholesale cost we paid (last year our 
wholesale cost was $13.50). Our 
choice of mint. Limited supply for 
this offer. NEW CUSTOMERS 
ONLY: $1830 (#41715). Limit 5 per 
household. Add $4.95 for shipping 
and handling. ABSOLUTELY 
NO UNORDERED COINS SENT. 
30-Day No-Risk Home Examination. 
International Coins & Currency 
62 Ridge St., Dept. 4948 
Montpelier. VT 05602 
Order al 1-800-451-4463 
www.iccoin.net (many more great deals) 
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STEEL BUILDING SPECIALS 



FREE 
BROCHURE 




VISIT 
OUR 
WEBSITE 



25 YEAR COLOR WARRANTY 

30' X 50' X 10' S9,395 

40' X 60' X 12' 313,615 

60' X 100' X 12' 526,788 

80' X 100' X 14' 537,363 

100' X 150' X 14' 572,949 

PRICES INCLUDE COLOR SIDES & 
GALVALUME ROOF 
Local codes may affect prices 
Prices F.O.B. Mfg. Plants; Seal Stamped Blue Prints; 

STEEL BUILDING SYSTEMS 

Fax: 940-484-6746 
email: info@rhinobldg.com 
Website: www.RHIN0BLDG.COM 

Toll Free 1-888-320-7466 





acmwal let .com/popsci 



ACM Enterprises, Inc. | 866.791.7905 I www.acmwallet.com j Starting at S^O 



ADVERTISEMENT 



Scientists studying the universe have con- 
cluded that its basic properties are uncannily 
suited for life. They say, "There are so many 
life friendly properties that physicists cannot 
dismiss them as mere accidents. Tweak the 
laws of physics in just about any way — in 
this universe anyway — and life as we know 
it would not exist — nor would we." 




Richard W. Wetherill 
1906-1989 



After reading that paragraph, ask yourself how are 
people treating our amazingly fine-tuned habitat? An- 
swers might vary, but most would agree that it is often 
misused to serve human purposes. 

This essay intends to draw people's attention to their 
nonconformance to a little-known law of nature, causing 
them untold physical, mental, and/or emotional misery 
as well as any disregard for the safety of planet Earth. 

Early in the past century Richard W. Wetherill iden- 
tified that natural law and presented it in a book en- 
titled. Tower of Babel, published and on sale in January 
1952. Its correction technique was copied by psycholo- 
gists in the Philadelphia area, but the book's reference 
to a natural law of behavior was ignored. 

Wetherill's epiphanies and a study of his behavior 
and that of many thousand others had revealed people's 
wrong attitude toward the realities of life. After eons 
of human efforts to quiet turbulent human affairs, they 
still cry out for solutions. 

If we reason from the fact that this planet is the only 
place in the universe that supports life as we know it, 
Wetherill suggests the following: 

Whoever or whatever created this perfectly con- 
structed planet also created a law governing its inhab- 
itant's behavior. Wetherill called it the law of absolute 
right: Right action gets right results. It defines right 
as what is truly logical, rational, and honest. As with 
creation's laws of physics, only by conforming to this 
behavioral law do people solve their problems and 
avoid further trouble. 

It is well known that not conforming to natural 
laws results in trouble of one kind or another. By fail- 
ing to take right action, people unwarily invite myriad 
problems and trouble that, sooner or later, cause each 
person's death. No argument here; death is what has 



been happening from the beginning of human life to 
the present generation. 

No claims are being made. We are presenting facts 
that can be verified by anybody observing the cause- 
and-effect sequence of human existence. 

We think that this perfectly constructed universe calls 
for perfectly behaving occupants and that that result can 
be achieved when enough persons do their best to con- 
form to nature's behavioral law mentioned earlier. 

Wetherill often spoke of the need for a microcosm 
of a rational society to display right results for others 
to observe. The adult population of the United States of 
America could be that microcosm in our world popula- 
tion of over seven billion. Don't hesitate! The persons 
who are conforming to nature's law of behavior are en- 
joying the right results that the law promises. 

No instructions were given ancient peoples regard- 
ing a law of gravitation, but they learned to conform 
to it to stay out of trouble with the force of gravity. 
Please regard this public-service message as a wake- 
up call for readers to adapt their behavior to con- 
form to nature's law of absolute right. Be assured, 
people's truly rational, honest behavior extends the 
beneficent intent of whoever or whatever created this 
life-friendly universe and us. 

Visit our Website www.alphapub.com to learn more. 
To speak with someone about books or request a free 
mailing, call 800.992.9124. If you reach voice mail, 
please carefully spell your name and address and name 
the publication where you learned about The Alpha 
Publishing House. Write to us at 1101 Enterprise Dr., 
PO Box 255, Royersford, PA 19468-0255. Also know 
that our mailing list is never distributed. 

Text by E. Marie Bothe, President of The Alpha Publishing House. 



TRIEDaESTEDlnritROVEN; 

THE LONGEST LASTING, /MOST DURABLE 
STAINLESS STEa OUTDOOR FURNACE ON THE IMARKET. 



MTMO 




Heat your home, multiple buildings; 
pool, spa and domestic hot water. 



• Constructed with the finest 409 Stainless Steel. 

» Ties into most existing heating systems, 
including forced air. 



» Available in 20 attractive color options 
AT NO EXTRA CHARGE. 




» Warranty includes corrosion & workmanship. 



Can for a FREE brochure 




Ease of use, peace of mind. 




Be able to bathe safely, 

without worry ^ 
with a Premier Walk-In Bath. 

Independence and security Is only a phone call away. If you 
struggle taking your bath, talk to us at Premier about our 
extensive range of walk-in baths. 

■ Enjoy a relaxing bath again, without the fear of slipping 
or falling. 

• The walk-in door feature allows easy access and exiting at all 

times when taking a bath. 

" '*\MfJ/fffffhPff9ffrf jets soothe away your aches and pains. 



a' Yes! Please send nDe a FREE COLOR BROCHURE about 
Premier Walk-In Baths. 



S^r.j to Pr«4nler BaUvoorm Inc. 2330 South Nov* fW„ South Dsytona. Flortda 32119 



CALL NOW • TOLL FREE 

1-800-578-2899 

SOURCE CODE 172019 



SPOIL 




for 

Valentine's 
Day! 




-p. Send her a 

jajarnagram" 

Choose from hundreds 
ol great styles. 

Each PaiamaGram 
comes with a 
lavender sachet, 
gift card, and 
Do Not Disturb 
sign, delivered 
in a beautiful 
hat box, 
ALL FREE! 



Valentine's Day delivery guaranteed. 

It's a gift you'll both love! 

1.800.GIVE.PJS 
www.PajamaGram.com 



Get the, 
VIAGRA Deal 




• FDA Approved 
Medications 

• Private and Discreet 

• Overnight Shipping 
Availatile 

• Online/Phone 
Consultation 

• Satisfaction Guaranteed 



ORDER TODAY! 



www.amerimedrx.com 
1-877-745-5779 



* AnuMiMcdfis 

Also available: Cialis, Levitra, Propecia, Chantlx 



To view our complete Nst of pnxhicts visit us at 

www.amerimedrx.com 




All New! Advanced Sexual Techniques Video Series Arouses! 

It's more than pictures and words on a page. More than a clinical approach to 
sex. Advanced Sexual Techniques Video Series is where adventuresome lovers 
turn to rev up sexual power! 7 of 10 sex therapists recommend the Better Sex 
videos as a way to expand your sexual talents. To help you and your partner 
perfect your own lovemaking, every ocf and variafion is demonstrated by 
real couples in explicit detail. 

100% Satisfaction Guaranteed! 



Be the Best Lover You Can Be! 
Guaranteed. Here's how: 

Volume 1 : Sexual Positions for Lovers shares positions that SIZZLE, plu$ 
stimulating variations of some positions you may already enjoy. 
Volume 2: Unlocking the Secrets of the G-Spot shows you how to reach the 
peak of pleasure - time and again- guaranteed! 

Volume 3: And, if you wonder. Can I really do THAT? 10 Secrets to Great Sex 
answers affirmatively with 10 well-kept secrets for intense pleasure and 
deeper intimacy. 



WARNING: The Better Sex Video Series: Advanced Tectiniques is higlily 
explicit and is intended for adults over the age of 18 only. 




ORE often! 





2 FREE VIDEOS! 

The Art of Oral Loving, our new 30-minute 
video, is guaranteed to increase your lovemaking 
pleasure. The Art of Sexual Positions shows you even more 
creative ways to ignite intense sexual excitement. Get both videos 
FREE when you order today! 

All orders shipped within 48 hours in plain packaging. 

To order, coll toll-free: 1.800.955.0888 ext.8PS33 24 hours/7day$ 



or mail to: The Sinclair Institute, ext.8PS33, PO Box 8865, Chapel Hill, NC 27515 

Check desired lomat: VHS /DVD ITEM MD. TOTAL 



The Art o( Oral Loving (Free with purchase) 






#3766 




FREE 


The Art ol Sexual Positions (free wltfi purclioie) 








FREE 


Vol. 1: Sexual Posilions for Lovers 






e9383 


19.95 




Vol 2: Unlocking the Secrets 0( the G-Spols 






lri786 


19.95 




Vol. 3: 10 Secrets to Great Sex 






#1964 


19.95 




Buy The 3-Volunie Set and Save S30I 






#1988 


29.85 




□ Bank Money Order □ Check □ VISA □ MC □ AMEX □ Discover 


P&H 


5.00 


TOTAL 





Name 



Address 



City 



State 



_ap_ 



Card No. 



Exp, date 



Signature 



Order online at 
Better Sex.com^/ad 

Use source code 8PS33 at ctieckout to 
receive your FREE videos and S5.00 S&H. 



NC orders please add 6.75% sales tax. Canadian Orders 
add U.S. $6 sliippmg. Sorry - no cash or CCD. 8PS33 
©2009 Sinclair Institute. 



SINCLAIR 
InstltLite- 



For fastest service with credit cards or for a FREE catalog, call 1.800.955.0888 ext.8PS33 24 tiours/7days a week. 



ADVERTISEMENT 



Choose Life 

Grow Young with HGH 



From the landmark book Grow Young with 
HGH comes the most powerful, over-the- 
counter health supplement in the history of 
man. Human growth hormone was first 
discovered in 1920 and has long been thought 
by the medical community to be necessary 
only to stimulate the body to full adult size 
and therefore unnecessary past the age of 20. 
Recent studies, however, have overturned this 
notion completely, discovering instead that the 
natural decline of Human Growth Hormone 
(HGH), from ages 21 to 61 (the average age at 
which there is only a trace left in the body) 
and is the main reason why the the body ages 
and fails to regenerate itself to its 25 year-old 
biological age. 

Like a picked flower cut from the source, we 
gradually wilt physically and mentally and 
become vulnerable to a host of degenerative 
diseases, that we simply weren't susceptible to 
in our early adult years. 

Modem medical science now regards aging as 
a disease that is treatable and preventable and 
that "aging", the disease, is actually acompila- 
tion of various diseases and pathologies, from 
everything, like a rise in blood glucose and 
pressure to diabetes, skin wrinkling and so on. 
All of these aging symptoms can be stopped- 
and rolled back by mamtaining Growth 
Hormone levels in the blood at the same 
levels HGH existed in the blood when we 
were 25 years old. 



There is a receptor site in almost every cell in 
the human body for HGH, so its regenerative 
and healing effects are very comprehensive. 

Growth Hormone first synthesized in 1985 
under the Reagan Orphan drug act, to treat 
dwarfism, was quickly recognized to stop 
aging in its tracks ana reverse it to a remark- 
able degree. Since then, only the lucky and 
the rich have had access to it at the cost of 
$20,000 US per year. 

Many in hollywood's glamour sets, who never 
seem to age like you or I, have a special secret 
to tell, and even space pioneer ana US Senator 
John Glen stays vital with HGH. 

The next big breakthrough was to come in 
1997 when a group of doctors and scientists, 
developed an all-natural source product which 
would cause your own natural HGH to be 
released again and do all the remarkable 
things it did for you in your 20's. Now 
available to every adult for about the price of 
a coffee and donut a day. 

GHR now available in America, just in time 
for the aging Baby Boomers and everyone 
else from age 30 to 90 who doesn't want to 
age rapidly out would rather stay young, 
beautinil and healthy all of the time. 



RELEASE YOl 



The Reverse Aging Miracle 



YOUR OWN GROWTH HORMONE AND ENJOY: 



' Improved sleep & emotional stability 
' Increased energy & exercise endurance 
' Loss of body fat 

Increased bone density 
' Improved memory & mental alertness 
' Increased sexual potency 
' Increased muscle strength & size 
' Reverse baldness & color restored 

Regenerates Immune System 



• Strengthened heart muscle 

• Controlled cholesterol 

• Normalizes blood pressure 

• Controlled mood swings 

• Wrinkle disappearance 

• Reverse many degenerative 
disease symptoms 

• Heightened five senses awareness 

• Increased skin thickness & texture 




The new HGH releasers are winning converts- 
from the synthetic HGH users as well, since 
GHR is just as effective, is oral instead of 
self-injectable and is very affordable. 

GHR is a natural releaser, has no known side 
effects, unlike the synthetic version and has no 
known drug interactions. Progressive doctors 
admit that this is the direction medicine is 
seeking to go, to get the body to heal itself 
instead of employing drugs. GHR is truly a 
revolutionary paradigm shift in medicine and, 
like any modem leap frog advance, many others 
will be left in the dust holding their limited, or 
useless dmgs and remedies. 

It is now thought that HGH is so comprehen- 
sive in its healing and regenerative powers that 
it is today, where the computer industry was 
twenty years ago, that it will displace so many 
prescription and non-prescription drugs and 
health remedies that it is staggering to think of 

The president of BIE Health Products stated in 
a recent interview, I've been waiting for these 
products since the 70 's. We knew they would 
come, if only we could stay healthy and live 
long enough to see them! If you want to stay on 
top of your game, physically and mentally as 
you age, this product is a boon, especially for 
the highly skilled professionals who have made 
large investments in their education, and 
experience. Also with the failure of Congress to 
honor our seniors with pharmaceutical coverage 
policy, it's more important than ever to take 
pro-active steps to safeguard your health. 
Continued use of GHR will make a radical 
difference in your health, HGH is particularly 
helpful to the elderly who, given a choice, 
would rather stay independent in their own 
home, strong healthy and alert enough to 
manage their own affairs, exercise and stay 
involved in their communities. Frank, age 85 
walks two miles a day, plays golf, belongs to a 
dance club for seniors, has a girl friend again 
and doesn't need Viagra, passed his drivers test 
and is hardly ever home when we call - GHR 
delivers. 

HGH is known to reverse Hemorrhoids, 
Autoimmune Diseases, Macular Degeneration, 
Cataracts, Fibromyalgia, Angina, Chronic 
Fatigue, Diabetic-neuropathy, Hepatitis C, 
Chronic Constipation, High Blood Pressure, 
Sciatica, helps Kidney Dialysis, and heart and 
stroke recovery. 

For more information or to 
order call 877-849^777 
www.bieheaitli.us 
©copyright 2000 



This program will make a radical difference In your health, 
appearance and outlook. In fact we are so confident of the 
difference GHR can make in your life we offer a 100% 
refund on unopened containers. 

1-877-849-4777 

A PRODUCT OF www.biehcalth.us 

GLOBAL HEALTH 

PRODLCTS ,o.^'l"!^J^^^^°*'"«^ ^ 
3840 East Robinson Road 

Hi TTT^ L^Z^ Box 139 DIV 2037839 ON 

wMMmm ^rT^ Amherst, NY1 4228 




These statements have not been evaluated by the FDA. 



MALE ENLARGEMENT! 

Easy To Take Liquid Formula! 



FOUR TO FIVE INCHES! 
.IM FOUR TO FIVE WEEK^l 

100% Money Back Guarantee! I 
Doctor Approved! Free 30 Day Supply! 



TAKE SUPER LQ UQUID INSTEAD OF 
A PILL FOR PENIS ENLARGEMENT! 

PIUS ARE ONLY 20% ABSORBED BY TME BODY. UQUIDS 
ABSORB 98%. Liquid absorbs immediately. Pills are solid and take 
time to digest. SUFER LQ LIQUID is lor Ibe man who wants the 
quickest metiiod for successful Penis Enlargement 
SUPER LQ FORMULA WORKS QUICK TO GIVE YOU 
MAXIMUM ENLARGEMENT. 
SUPER LQ is a concentrated potent liquid formula that 
gives you immediate results. For many men there is the 
difficulty of swa Hawing or ingesting a pill. A liquid is easier 
to take and digests instantly. You no longer have to take 
pills and wait 3 to 4 months. SUFER LQ works in only 
a couple of weeks and you will see that you are longer 
and wider. Our exclusive blend of ingredients can give 
you maximum penis enlargement up to 5 inches and 
increase width 50% in just 4 to 5 weeks. 
SUFER LQ WILL INCREASE YOUR STAMINA, 
SEXUAL HEALTH AND PERFORMANCE! 
SUFER LQ maintains your sexual virility so that 
you can increase the amount of times a night you 
can perform. You will see your sexual performance 
improve substantially. Tbe SUPER LQ FORMULA will 
increase your size and you will also feel firmer, stronger and more 
powerful than ever before. 
WHICH FORMULA IS BEST FOR YOU? 
SUPER LQ EXTRA STRENGTH FORMULA 
New exclusive extra strengtti formula for men witb a form of 
ESPISPADIAS or small penis since they were young. Size now is 
less than 6 inches and need a guarantee of accelerated enlargement 
to reach a much larger size. Can also be used by men larger than 
6 inches and need guaranteed maximum enlargement. 

SUFER LQ ORIGINAL FORMULA 

This formula Is for men who are now 6 inches or more and want Id be 

guaranteed maximum enlargement. 

SUPER LQ OUTPERFORMS ALL ENLARGEMENT PILLS 
CuMoimr Survey Comparatlv* Orowth RmuIU 





tMoMh 
Sup«r LQ Eitr* Strength 
8up«r LO Original Formula 
Both Supvr LO Formulu 
ComblMd Amrsga Of Pllla 
Combined Avvritgo of PItle 



(LMflth) Bluo Una 
(Langlh) Or««n Una 
(Width) Rad Ltna 
(iMtgUi) ■took Una 

(Wimi>) Grjiv Line 



CREDIT CARD ORDERS TOLL FREE AMYTIME 
1-866-474-7867 FAX 1-818-345-4643 
OMJNE wm^taaANb^^ 

SENDORDER'FORMANb MYMENTTO: 
I BONDED LABS d*pt.92PEH 

Box 571 030 Tarzana, CA 91 357 
I CREDIT URD ORDERS ONLY Tell FtM Xnrtinw 

1-a«6-474-78«7 or FAX 1-8ia-345-4<43 
I Phone & Credit Card Orien specify products and dept (shown above, next 
I to company name) 

■□Check DMoneyOnler □Cash DVisa DMasterard 



□ American Express □ Discover 



ICItEDnURDHO. 



' EXPIRES: Month/Vear 



CVS CODE S-digit Security Code found on back 
I of card or 4-digits on front of American Express 

SUPER 10 EnU STKIKTN FORMUU 
I □iBottiedMontli Supply) $120110 $ 

□ 2 Bottles (2 Months Supply) ixm $ 

iDExtiaBottles $80.00Eadi $ 

□ I have onlmd 3 ornvm Ixmlts. SEND FREE 1 bottle 
I SUPER UIORKINALFORMOU 

□ iBotHed Month Supply) SIOOJO $ 

I □2Bortes(2Moiit)is Supply) SIKLOO $ 

, DExtraBotdes S60.00Ejch $ 

■□ I hm onleftd 3 or inoR bottles. SEND FREE 1 bottle 



TOTAL P«ROI*SE:S_ 

s_ 



CA Resklents add 8.2S% sales tax: 

I Shipping, Rush Service and Insurance S17,9S VAUJE IS INCLUDED FREE! 

TOTAL ENCLOSED OR CHARGED: S 

I OnJers disaeetty shipped with UPS or Priority MalL 

Foreign Orders - Money Onlef in U.S. Funds Only. Add $10.00 S&H. 



SKSNAtUdE a am ovn IS years oidi 



I NAME IpclntI 



I AOODESS 



I OtY/STATE/ZIP 



COPYRIGHT 0199S StJKII U] b 1 tradmait Of MNOCO Ut8S 



Vte make installing a spiral straightforwani. 




•Diameters 
3'6" to 7'0" 

•Kits or Welileil 
Units 



The best selection, quality, and prices! 

Since 1931, The Iron Shop has enjoyed a reputation for outstanding design and fabrication of spiral stairs. 
Today, we utilize computer-aided technology throughout our production prtx:ess successfully mixing 
state-of-the-art manufacturing with Old World quality. Offering the largest selection, highest quality, and 
lowest prices in spiral stairs — we make siue that you get the right spiral to meet your needs, available in any 
height and BOCA/UBC ccxle models. And our spirals are still made with pride in the U.S A 

Call for the FREE color Catalog S Price Usb 

1-800-523-7427 AsiL ,ar E^. PS 
or visit our Web Site at www, TkelroaShop.com/PS 



"The Furniture Gu^s" 



PbKt S StaMMMT Dept. PS, P.O. Box S47. 400 Reed Rd. Broomall, PA 1 9008 
/W wO—B Ontarlo, CA • Venice, FL » Houston. TX • Chitago, IL • Stamford. CT 



THE IRON SHOP 



The Leading Manufacturer of Spiral Stair Kits* 



ANNOUNCINC; PRE-RELE.\SE OFFER 



& SUA^R AMERICAN EAGLES 




Com itKfnT. Ijrfer than acl: 



~nt to. ts tM] 

Amarlcan Eagle | 

The highly anticipated 
rclc.isc of the new 2009 
Gold and Silver American 
Eagles is here! For a limited 
time you can order these 

extraordmary coins at special pre-release prices. In 
addition, order today and shipping b FREE! 




WE PAY 
YOUR 
SHIPPING 



AniBilcan Eagle| ^> • O.uO 

Act No« ti>r Spt».ial Pre-Tclea»e Price Act 
quickly to reserve your coins at the incredible 
price of $94.00 for the gold and $18.00 for the 
silver.* The U.S. Mint ended the 2008 mintage 
early last year and caused quite a buying panic. 
Si>, don't miss your oppt>rtunit>' lo get the new 
2009 issues. . . it may be your only one! 



CALL NOW TOLL FREE (800) 323-5055 
'Prices could be higher or loiwer depending on the price of metals. Call for up to date quotes. 




INTERNATIONAL CURRENCY 

8725 EASTEX FREEWAY • BEAUMONT TX 77708 
IC# 2PS109 
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How Do You Spell Pearl Necklace? 

FREE. 

Stauer comes to the rescue! $295 necklace of genuine 
cultured pearls. . .FREE! 



You read that tigjit If you'd like the 
Stauer genuine 18' cultured pearl 
necklace absolutely FREE, all you need 
to do is call us today or log on to the 
website www.stauer.coin. There is no 
catch. If you're wondering exactly how 
we can afford to do this... read on. 

Despite tough economic times, Stauer 
has had a very good year. It's time for 
us to give back. That's why we're offer- 
ing this stunning, 18" strand of 
genuine cultured white pearls for FREE 
(you only pay the basic shipping and 
processing). This is a classically beau- 
tiful necklace of luminous, smooth 
cultured pearls that fastens with 
a .925 sterling silver clasp ($295 
suggested retail price). It is the necklace 
that never goes out of style. In a world 
where some cultured pearl necklaces 
can cost thousands, shop around and I 
doubt that you will see any jewelry 
offer this compelling! 

Why would we do this? Our real 
goal is to build a long term client rela- 
tionship with you. We are sure that 
most of you will become loyal Stauer 
clients in the years to come, but for 
now, in this lousy economy, we will 
give you these pearls to help with your 
future gift giving ideas. 

For the next few days, I'm not offering 
this cultured pearl necklace at $1,200. 
I'm not selling it for $300. Thafs 
because I don't want to SELL you these 
pearls at all... I want to G/KE them to 



you. This cultured pearl necklace is 
yours FREE. You pay nothing except 
basic shipping and processing costs. 

Stauer is a high end jeweler that 
still understands value. Our aver- 
age client spends more with us than at 
Tiffany's, but we still know something 
about affordability. Stauer was the 
largest buyer of carat weight emeralds 
in the world last year and this year we 
are on track to be the largest buyer of 
carat weight sapphires, 
so we know about 
volume buying dis- 
counts. We were 
only able to get so 
many pearls at this 
price. This offer is 
very limited to one 
per shipping address. 
Please don't wait 'isf about our 

satin and velvet 
lEWE LRY SPE CS: travel case. 

■ Genuine 5 V'2-6mm white cultured pearis 
- 1 8" strand - Sterling silver clasp 

Cultured Pearl Necklace 
(18" strand) YouT Cost— FREE — 
pay shipping & processing only. 
Call now to take advantage of this 
extremely limited offer. 

1-800-806-1654 




Promotional Code FWP167-03 

Please mention this code when you call. 



Suuer 



14101 Southooss Drive W., 
Dcpc. FWP167-03 
BiuTuville, Minncsou 55337 

www.stauer.com 



IImE WATER MACHINE ^ 
<<SAID TO CURE ANYTHING" 

-JfosAuigtoB Post (imm) 

Change water properties 
from "no cure" 
to "cure" — 
10,000 
people/day! 



Dole Banana, Organo, 
Los Alamos, Johns Hopkins, 
even Munidpal 
Sewer Woste! 
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FREE INFO: 
1-800-433-9553 

www.JohnEllis.coin 



Free Super Strength & Longevity Course 

TRY A BOTTLE OF WATER! 

Just odd a few drops to whatever you are drinking or buy o 
machine and moke oil of your own drinking water! Shipped in 
0 gloss bottle, corked and shrink wrapped like champagne! 

I Just $29! IpksSIOsliipfiins) 
Send your check, money order or aedH card 
order for S39 to: 
Crystal Gear, 143 OUQuony Rood, ; 
Shohola, PA18458 
or coll 570-296-021 4 / fax 570-29^91 Z 
For informatMHi aid Madiin* orders: 
OdI 845-7544696 / Fu 845-754-7S66 

HEAUHraODSIOIBI 



FDA Approved, Brand Name Medications 



Cialis LEVITRA 

Propecia, Valtrex, Xenical and inore... 




C\ccessii c 

fS/1 E O t C AT lONJS ONt-lfslE 

— Powered by ' / • — / 

SECUREmedical 



uerial 
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• Most Comfortable Ride In The World 

• 9 Models Fit Every Riding Style & Budget 

• Ditch Your Gym Memt)etship 

• Shipped Fully Assembled To Your Door 

• 30 Day Risk Free Test Ride • Financing 

• Call For A Free Catalog 

800-945-9910 www.TerraTrike.com 



Increase Profits 



with 

Expand youi piolilabiluy wiln ujIIotis 
you create fof your customers. 
Buttons cost less ttian I6t to 
rnake ana can be sold for $1 or 
more. Your Starter Kit is only 
$2>^$29.95 and contains 
everything you need to 
get started Request J^jg 
your FREE catalog 
or order today' 

www.badgeaminlt.com 




Baoge-A-Mm!. Depi i^'J3&. 345 N Lewis Ave, Oglesby, II. 61348 
Call a00»223»^103 



FUTURE STEEL BUILDINGS 



FACTORY DIRECT 




WHOLESALE PRICES! 

call for your 
FREE Catalog! 

1-800-668-5111 
ext. 1508 



Gas and Electric Powered Bicycles 
Adult, Tricycles and Conversion Kits 



www.fiveflagsmotorbikes.com (850) 941-2080 



CC WiFi 
Internet Radio 



•a 



Listen To Your Favorite Local 
i International Stations 

More Than 35 Radios at 

High Performance Radio & Ught 
ccrane.com • 800-522-8863 



MEN'S WIDE SHOi-S 



SIZES 5-20 

FREE catalog 
200 styles 




HITCHCOCK SHOES. INC. 

Dept. 46B3 Hingham, MA 02043 
1-800-992-WIDE www.wideshoes.com 



In mud. In snow. 
In waterln-crediblel 




I 6-wheel drive 
' AmphiblousI 



1-800-255-2511 

www.maxatvs.com 



GET YOUR CAREER 
DIPLOMA AT HOME 



1 0 PLEASE CHECK QNf PROGRAM ONLY 



□ Mgh School 

□ AccoLinting 

□ Administrative Assistant/ 

Secretary 

□ Art 

□ Astrologv/Parapsychologv 

□ Auto Mechanics 

□ Booklteeping 

□ Business Management 

□ Child Dav Care Management 

□ Child Psychology 

□ Computer Programming 

□ Computer Training 

□ Contractor/Construction 

Management 

□ Cooking & Caterir>g 

□ CosmetoloQY /Esthetics 

□ Creative Writing 

□ Criminal Justice 

□ Dental Assistant 

□ Drafting with AutoCAD* 

□ Drug & Alcohol Counseling 

□ Early Childhood Education 

□ Electrician 

□ Fitness & Nutrition 

□ forensic Science 



□ Funeral Service Education 

□ Home Inspector 

□ Hotel & Restaurant Mgmt. 

□ Interior Decorating 

□ Legal Assistant /Paralegal 

□ Locksmith 

□ Medical Billing Specialist 

□ Medical Office Assistant 

□ Medical Transcriptionist 

□ Motorcycle Repair 

□ Natural Health Consultant 

□ Nursing Assistant 

□ PC Repair 

□ Pharnucy Assistant 

□ Photography 

□ PhysKal Therapy Aide 

□ Pfumbing 

□ Private Investigator 

□ Psychology/Social Work 

□ Real Estate Appraiser 

□ Sewing & Dressmaking 

□ Small Engine Repair 

□ Start Your Own Business 

□ Teacher Aide 

□ Veterinary Assistant 

□ Wedding Consultant 



Send for FREE INFORMATION OR call: 
1-800-363-0058 ext 6999 



. A9e_ 



-Apt- 



City/Stan . 



_Zip_ 



E-mail . 



Stratford CarMf Inrtitut. 

12 Champlain Commons, PC Box 1560 
Saini Albans, VT 05178 5560 

www.scitraining.coin 

ENTER ID. «SPS19A 





lllieronixecl 
Rorrerolrol 

Low Dose - High Absorption* 
250mg Herbal Supplement 

We combine Micro-Resveratrol, Lecithin And 
Tween 80 In Nitrogen Gas Protected Liquid 
Capsules. 30 Day Money Back Guarantee. 

Nitro 250 -$36.95 

Order Today: 1 -888-738-4363 

Order Online: www.RevGenetics.com 

•Estimate based on absorption comparison tests In 
USPTO document 20060292099 
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AIR, SPACE & OUTERSPACE 
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HFllGOPTERS 




fliiciw.frtllTS"'^ www.pri.mz.com/hsllo 



VtmcM. Lu.-roa^, b ila • f.ii»i.n. mo aiiwr • u»» 



iORLD'S SMALLEST R/PAiRPLANE 



• , ..,1 
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WEBSPECiniSFORPOP 
Ww:MICROFLIGHT.COMi',rtfRrcTOCIAL 
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ALTERNATIVE ENERGY 



] 



BiogasI Free energy Irom garbage, manure, 
kitchen scraps for tieating, ligtiting, cooking, 
Ttie Complete Biogas Handbiook 
The bible of biogas, free chapters! 
www.cotnpleteblogas.coin/freelnto 



AUDIO, VIDEO & FILMS 



J 



FREE A/V CATALOG 

Count on Crutchfield 

■ The latest in top brand 
A/V Gear 

■ One-on-One expert help 

For free catalog or to order call: 
1-800-319-0159 or visit 
wvvw.cnitchfield.com/psc 

CRUTCHFIELD 




POPSCI.COM POPULAR SCIENCE lili 
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AUTOMOTIVE 



1 



INC REASE GAS MILEAGE: 

Easily convert your car for less than $200.00 
in parts (The IRS May Refund) to run on 

Hydrogen from water as a gas supplement. 
Will not void car warranty. GO GREEN! 
OJ.Y.24Ur. details at 



www.water4hydrogen.com 



AMSOIL SYNTHETIC LUBRICANTS. 
BUY DIRECT! 
Register to Buy Wholesale. 
FREE CATALOG. 1-888-826-1166. 
www.synthoils.com 



QaiQMEIIEtili 



Closes Your Garage 

Even When Forgotten! 



Installs in Minutes - Wireless 




^ ^^BJ Use Ptomo Code: PopSci09 

CloseTheGarage.com 

VideosiOfscounfsiMore fSOOj 773-6295 
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BEER&WINEMAKING 



1 



WINEMAKERS - BEERMAKERS. FREE CATALOG. Since 
1966. 1-800-841-7404 KRAUS. BOX 7850-N, Independence, 
MO 64054. www.eckraus.eom/offers/n.asp 



BOOKS & PUBLICATIONS 



1 



SOON THE GOVERNMEffT 

will entorce the 
MARK OF THE BEAST 
as CHURCH AND STATE unttel 
Let THE BIBLE identify it. 
FREE BOOKSmVDS. 
The Bible Says P.O.B. 99 Lenoir City, TN 37771 . 
theblblesaystruth@yahoo.com 
1-888-211-1715. 




a MaI# Ma#9II Incredible plans, lost secrets, 
•raeilfVeUi: forgotSen how-to, and 

• Machine snop!'''""g^''°°i^'' ^ 

^ , catalog! Melt metal! Be a 

• AlCOnOI rlieil machinist, blacksmith, mad 
- U4km<k*4«kajiin4<l scientist! Make neon 

• HOnWSUaOinS! signs, rewmd motors 

« Fn^illOCl Cel high power from auto alter- 
, nators, generators, windmills. Build a 

• TeSlaS working solar cell, crystal set, Tesia 
f hAmicAml "J''^'"^' camera, vacuum tube 

• UieiniSuyi radio, hotalrenglne, more! Make 

• Old Time Radio! ctrcaisiHo^'^te^^^^^ 

• S(|MCA' Moldplastic!Worksheetmetal!Steam 
_ _ * engines, science experiments! Secret 

• Sieain! formulas, recipes, now-to! Highest 
l^ll^ll mQI'Ql quality! Fast service! Request a 



BIG CATALOG TODAY! 



www.liiidsayUis.coiii - 



'sTechnical Books! 

Box 538. Bradley IL 60915 
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BUILDINGS 



OUTBACK STEEL BUILDINGS Custom Homes, Bams, 
Sheds, Garages, Commercial www.amerlbuiltsteel.coin 
407-340-9401 Dealer Opportunities Available. 



II 
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BUSINESS OPPORTUNITIES 



1 



BUY FORECLOSURES 

YOU FIND WE FUND! 
ACCESS 10,000 INVESTORS! 
FREE INFO: 1-800-854-1952X105 



COMPUTER ERASE 
BAD CREDIT, DUI — FREE 



INSTANTLY! 

Add l ens o( years of AAA credit in your credit lile OVERNIGHTl 100% legal! 

FREE DETAILS at www.coiriDule niraM.ciHii 
^ I Banltfuptcv not necessary Easy as 1-2-3 

Computer not needed TONS OF EXTRAS 
MIB. FBI file tool & MOREI 
GOLD ■ PO Box 2202 Hollywood, CA 90078 
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CAMPING & EQUIPMENT 



1 



CoolFla8hLights.com -- HUNDREDS OF 
FLASHLIGHT CHOICES. AVIATION, CAMPING, BOATING. 
LED S, HOI^E AND WORK. 



I 



CLOTHING 



] 



SUSPENDERS WITH PATENTED NO-SLIP CLIP. Free 
Catalog 800-700-451 5. www.suspenders.com 
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COINS & NUMISMATICS 



1 



RARE COIN INVESTMENTS. Our clients DONT LOSE 
money! FREE brochure. DENK0 1-877-777-1754. 
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COMPUTER TECHNOLOGY 



1 



DESKTOP CNC ROUTERS. 

Made in the USA. Starting at $1 995 
imsrv.com. 888-451-1670. 
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DO IT YOURSELF 



1 



All you need to know about 
the Bible for Salvation. 
http://aboutsalvation.blogspoLcom/ 
Free CD, /Vbout Salvation, P.O. Box 156 

Wartburg, TN 37887-01 56 
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ELECTRICAL SUPPLIES 
& EQUIPMENT 



CONDUCTIVE SILVER EPOXY, Paint, 
Pens, Conductive cartjon paint and tapes. 
www.semsupplies.com 
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FINANCIAL 



1 



1-80(M03-10e5. MONEY PROBLEMS? Guaranteed help 
now. Free call now. 1-800-403-1085 



FLASHLIGHTS 



] 



World's best everyday carry 
pocket flashlight. True 140 
lumens, multiple brightness. 



[ 



RaLight:s . com 



GAMES, TOYS & MODELS 



1 



STEAM MODELS 



CoUertor C'lw T'ifrniiHtsf 
Over ISO Working Steam Toys, 
Stirling Hot Air Engines and 
Collmtlble Tin Toys 

Kits or Ass^mbted F rttm SM7.96 

I," 1^ I 1 1J _|- siFuNDWif wm OBtrn 
YESTERYEAR TOYS ft BOOKS INC. 

BOX 537-OEPT PST-ALEXANDRIA BAY. N¥ 13607 



1-SOO-481-1 353 www.yesteryeartoys.com 



GARDENING & LAWNCARE 



1 



Plug-N-Ploy Hydraponlt: Bruwlng %y«tetTwl 
Brxnv HUGE plants IfUDOORS ALL YEAR LO\GI 
Free brochurt* & virleo Grow Giildpl 

www.5ished5.cam 

Sunlight Solutlom - ProiTMi code: PQPA Off] 
E045 Niagara Fall! Blvd. (IB N. Firils. NY I4304 
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HEALTH & FITNESS 



] 



NAME BRAND HEARING AIDS 
60% SAVINGS 



• All Makes A; MudcN • Free Catalog 

• Ranging from Analog to Ultimate Digital 

• yO Day Home Trial • 40 Yrs Experience 



Lloyd Hearing Aid 
1-800-323-4212 www.Uoydhearingaid.com 



Personal Programmable 
Hearing (lids 

All Styles - Using your own home P.C. 
S99 All-Make Hearing Aid Repair Services 
visit US at www.HearSource.com 
or call 1-800-416-2434 



Digital Hearing Sale 



3 Year 
Warranty 



$339,953' 

^ channel bands 

Touchlone-Iwin microptionc-cu-'itom 

molded-fil & low $50/cach 
Free ticaring questionnaire & mold Itil 
Repairs S77.00 (Since 1981) 



NEW! 

OPEN FIT 
TECHNOLOGY 

MOST BRANDS 



Hearing ONE • 1 (800) 249-4163 

100 Main St. Matty SD 57361 
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HELP WANTED 



] 



$400 WEEKLY ASSEMBLING PRODUCTS from home. For 
FREE INFORMATION, send BASE to: HOME ASSEMBLY-PS 
Box 450, New Britain, CT 06050-0450 



Your ad here will be seen by i .3 million readers. Contact Patrick Noiaro for 
information on how you can get Into the next issue. 800-4-45-27I4 or 
2 1 2-770-.?555. Email: |>atrick.notaro@bonniercorp.com 
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HELP WANTED 



] 



HOMEWORKERS WANTED! Top pay for assembling 
products. Rush S.A.S.E.: HIS-PS, Box 5657, Clearwater, FL 
33758 

Make $500 weekly. E-Z assembly work. Free 
inlormation, send S.A.S.E., JDK-S, Box 635, Hopkins, MN 
55343-0635. 
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INVENTORS & INVENTIONS 
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AmNTION INVENTORS! 

Never send ideas lo siranoers! 
team affordable protectHm/martietlng 
mettiod. Nonprofit Organization. 
Free Information: 1-800-846-3228 
www.inveniassist.com 



Get your INVENTION ready for PRIME-TIME, 
with the amazing, easy to use Invention 
Accelerator (tm) Workbookl 
www.inventlonaccelerator.com 



Have an idea to patent? Build Your Idea Into a real product 
before you patent it. Call now for information on our exclusive 
process. 1 .800-544-3327. 



Patents don't have to be Greek to you. 
Registered Patent Agent can help 
you get your patent. 
703-527-1098 www.KennethRRIce.com 



Have an Invention you want to develop? 
Check us out. Free information 
www.DevelopYouridea.com 
1-800-640-1267 



Invention & Idea Sliow. June 12 & 13,2009. 
info@ mlnnesotalnventorscongress.org or 
www.exploremlnnesota.com. 800.468.3681 



Oier 37 Years Experience & More Ttian 1,200 Issued Patents 
PROTECT YOUR IDEA GET A PATENT TOOAY^ 
FREE Patent Kit Set* "ftirent Dtvefqn jndM»*c< Your /nvwoon" 

RICHARD L MILLER P E 
Registered Patent Agent- US and International 
Licensed Proiessional Engineer 
www PTO-AG com 
1-800-242-9853 
1-631-499-4343 

3 000 Patents are granted vweMy by the USPTO 
ACT NCVV Bdonc someone else oaterts vour IDEA' CAU. NOW 
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NEW PRODUCTS 
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TEST AND Construction DVD Set 

$15 M37 molors From $75 
www.explosiveresonatorcom 

480-924-7577 
921 SVal Vista 163 MESA AZ 85204+5619 
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OF INTEREST TO ALL 
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GOLD, SILVER, PLATINUM TANTALUM (any form). 
Reliable/reputable. FREE price quotes. Top payment. 
1 -800-932-1 01 0 www.preciousmetalsreelaiming.com 
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OF INTEREST TO MEN 
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Female Celebrity Photos. Free catalog. Acme 
Publications (PS24) Box 130397, St. Paul, MN 55113 

MEET LOCAL WOMEN. Browse & Respond FREE! FREE 
Code 7222. 1 8+ 1 -886-634-2628 www.Megal^ates.com 
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OF INTEREST TO MEN 
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PENIS ENLARGEMENT - Or. Joel Kaplan 

FDA Medical Pumps. Gain 1 - 3 permanently, 
Viagra, Testosterone: www.getbiggertoday com 
Free Brochures (619) 294-7777 

Single Russian Ladies Seek romance, marriage. E-mail, tours, 
free ads for men. Anastasia Intl. Since 1994. 
http;//www.AnastasiaDates.com 
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POND & LAKE MANAGEMENT 



1 



LAKE OR POND? Aeration is your 1st step toward improved 
water quality Complete Systems S169 - $369. Waterfall? - 
1 1 .OOOgph Water Pump only 3.6 amps! 2 yr. warranty! Just 
$399.95 www.fishpondaeralorcom 608-254-2735 ext. #3 
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REAL ESTATE 



1 




Many properties and sizes available. 

35 acres starting at S29.500, FREE Information: 

1-800-682-8088 

www.mitland.com 

Rocky Mountain Timberiands 

Sii'IoB. Dopi PS 6325 Jattfaftbil L;ine Bplqtaci*- Mr^C.714 



Yucatan Vacation Rental 

Isla Holbox - One of the World's 
Best Kept Secrets 

Beachfront House. 3BR, 2BA, Sleeps 8 
Transporlation - Housekeeper - Cook Available 

Fishing • Windsurfing • Kitcboarding 
Swim w/WhaIe,sharks. 




Email: usblues607@aol.com 
www.holboxvacationrental.coin 
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ROBOTICS 
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R0B0T1X Educational Learning Toys 

Robots that Create, Develop, Educate & Entertain 
888 222.1809 
www.roboticsandthings.com 
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SCIENCE & PHYSICS 



1 



Chemicals for the Hobbyist or Professional. Email 
requirements to Artcraft@peoplepc.com or visit 
www.artcraftchemicals.com. 

CHEMICALS - LABWARE - GLASSWARE ELEMENTAL 
SCIENTIFIC RO. Box 571 , Appleton, Wl 54912 Catatog $2.00 
www.elementalsctentifk:.net 

RARE, EXOTIC METALS - COINS - ELEMENT SAMPLES - 

Collections-Displays Gallium, Osmium, Yttrium, Rhodium, 
more! www.elementsales.com 
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TELEVISION 
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Digital DVD Copyguard Eliminator All Video Guarantee Free 
Infomiation Package 574-233-3053 www.rcdst.coin 

Satellite TV. Dish Heaters and Covers. Free-To-Alr. FREE 
Online Catalog. 218-739-5231. www.skyvlslon.com 



Satellite TV & Radio 

for your Computer! 
Powerful New Software brings 3000 stations 

to your computer through the Internet 
No hardware or subscription. l()0'',i Legal. 
Get it Now at...www.ClipTheCable.com 
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WATER PURIFICATION 



"WMEBWIS E" SCAMS 



m I 



Their "Purified' wofer 
can't stop ttie cause of 
disease! Our home 
machines do: 
Washington Post 
(10,000 people/day), 
Dole Bonona, Orgono, 
Los Alomos, Johns 
Hopkins, even Municipal 
Sewer Waste! 



Water 
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Bond ivigle 


Will it kill 
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>llH m Wtkilla »wwJakalllii.lMl 



FREE INFO: 
1-800-433-9553 i 

wwwJohnEllis.com 





Learn the truth about distilled, 
mineral, spring, filtered, bottled, 
tap, alkalized, clustered... 

1-800-874-9028 

www.waterwise.com , 



Popular Science reserves ttie right to refuse any advertising order. Only publication of an advertisement shall 
constitute final acceptance of an order. Publication does not coniititute an agreement for continued publica- 
tion. All orders are subject to the applicable rate card, copies of which are available upon written request sent 
to the address provided. Popular Science, 2 Park Avenue. New York, NY 10016 
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PLACE YOUR BETS ON THE MARKET THAT PREDICTS THE FUTURE 



I [AGING] 

Will the potentially longevity-enhancing drug SRT1720 
be tested on primates by next January? 

Scientists have shown that both extremely low-calorie diets and a compound found in red 
wine can extend the lives of laboratory mice. Now a company called Sirtris Pharmaceuti- 
cals has come up with a drug designed to do the same. SRT1720, a chemical cousin of res- 
veratrol, the possibly life-extending compound found in red wine, is a straight-up wonder 
drug in mice— it makes them stronger, leaner and healthier. The next step in getting the 
drug to humans is to test it on other primates. How soon will that happen? 



THE 



[CHINAIPHONE] 



Will Apple announce an iPhone 
launch in China by this March? 

Chinese workers supply the world with a minor 
technological marvel that, so far, they cannot buy 
themselves: the iPhone. Rumors have swirled for 
months that the iPhone would come to China any 
day now— and still nothing. Recently, however, 
Apple posted a listing for an iPhone-related job 
in Beijing. Could that mean the people who make 
iPhones for a living might soon have a chance to 
carry their own? 
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LEAGUES 



Grab your friends, 
family, colleagues 
and classmates, and 
create a PPX league 
of your own (or join 
one started by others) 
at ppx.popsci.com/ 
leagues. You'll compete 
against each other 
for bragging rights 
and PopSci bucks by 
betting on the propo- 
sitions you expect to 
come true, . 



WHAT IS THE PPX? 

THE POPSCI PREDICTIONS 
EXCHANGE (PPX) is where you 
can bet on the future of science 
and technology. Visit ppx 
.popsci.com to get an account 
with $250,000 in PopSci dollars. 
Buy propositions you think will 
happen, and compete against 
other players for prizes and 
bragging rights. The market 
is set up so that the price of 
each proposition reflects the 
probability that the proposi- 
tion will come true. 
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P0PBCI.COM 



LIVE LARGE. DRIVE SMALL 




Presenting the Suzuki SX4 Crossover. It has more standard horsepower than the Toyota Matrix.'"' ^ It's the first 
car under $16,000-^ that comes standard with GPS navigation and available real-time traffic. It has America's 
#1 Warranty.** And the SX4 Crossover AWD is not only the most affordable AWD automobile in America,' it also 
has the best mpg.^* Its size and price are small. Its offering is enormous. Discover more at SuzukiAuto.com. 



SUZUKI 

SuzukiAuto.com 




loyota Matrix is a registered trademark of Toyota Motor Corp . Inc. 'Based on manufacturers' Web Sites as of October 2008. 'Price does not inciu : ■ destination charges Deaie' prices may vary. 'New 
Suzuki automobiles come standard with a 100,000-mile/7-yeat powertiain limited warranty See dealer or SuzukiAuto.com for complete warranty detaiiS, Based on 2009 SX4 Crossover AWO and competitors with 
automatic transmission. Gas m-leage statistics based on EPA emissions testing standards. Actual mileage will vary with options, driving conditions, driving habits and vehicle's conditions. © American Suzuki I^otor 
Corporation 2008. Suzuki, the "S" logo, Suzuki model names and Live large.Drive Small, ate Suzuki trademarks or ®. Touting Pkg, model shown with accessories MSBP as shown, $18,539 without accessories. 



HOURS TO PLAN. 

SECONDS TO ESCAPE. 




THE ESCAPES BEBin Jfln £6 

MONDAYS 9PMI 

©Discovery 
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